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HOW SHALL WE SUBTRACT? 


W. J. OSBURN 
Wisconsin State Department of Public Instruction 


THERE are three general types of subtraction, the additive, the 
take-away, and the complementary. Thus, in the subtraction ex- 
ample _ id if we use the additive method, we may think, ‘‘9 and 
2 are 11; write the 2; 3 and 3 are 6; write the 3.’’ If we do 
the same example by the take-away method, we may think, ‘‘11 take 
away 9 are 2; 6 take away 3 are 3.’’ Of course ‘‘less’’ or ‘‘minus’’ 
may be used instead of ‘‘take away.’’ According to the comple- 
mentary method we think, ‘‘9 from 1 I cannot take, so I take 9 
from 10; 9 from 10 leaves 1; 1 and 1 are 2; write the 2; 3 from 
6 leaves 3. Write the 3.’’ 

Each of these three main divisions has at least four subdivisions. 
In the take-away method, for example, using the same example as 
before, we may say ‘‘11 take away 9; 6 take away 3,’’ (as already 
shown) or we may say ‘‘1l take away 9; 7 take away 4.’’ The 
first is the decomposition or borrowing method; the second, the 
equal-additions or carrying method. Both the additive and the 
complementary methods may be subdivided in the same manner, 
that is, each may be associated with borrowing or carrying. 

The three main divisions each with two subdivisions give us 
six methods. Each of the six may be still further divided into two 
divisions according as we move upward or downward in subtract- 
ing. Thus in using take-away methods we may say either ‘‘9 from 
11’’ (upward) or ‘‘11 take away 9’’ (downward). In using addi- 
tive methods, we may say either ‘‘9 and 2 are 11; write 2’’ 


237 





238 JOURNAL OF EDUCATIONAL RESEARCH _ [Vol. 16, No.4 


(upward) or ‘‘1l is 2 and 9; write 2’’ (downward). Similarly, 
the upward or downward direction may be taken with the comple- 
mentary methods. 

This gives us twelve methods in all. Which one shall we teach? 
The interest in this question has increased enormously in the past 
few years. This has been brought about by the realization that 
authors of textbooks and users of textbooks should know how much 
practice their books afford on each of the subtraction combinations. 
In order to count this practice it is necessary to decide upon one 
method or another. Sufficient practice cannot be provided on two 
methods without extending the treatment of subtraction too far. 
Furthermore, we cannot expect to get good results in subtraction 
when the pupils are compelled to learn a new method of subtraction 
every time they change teachers. Because of this fact the sub- 
traction question is a prominent one just now. 

Articles and pamphlets have been appearing occasionally for 
about thirteen years. P. B. Ballard seems to have first raised the 
question in an experimental way in 1914... He presents the results 
of a subtraction test given at sixty-nine schools in London, England. 
The evidence indicates that the equal-additions or carrying method 
is superior to the decomposition or borrowing method. Ballard says 
that the ‘‘main secret of the difference lies in the dispatch with 
which accounts are settled. One is ‘eash payment,’ the other 
‘eredit.’ And the postponement of the compensating act increases 
the chances of its fulfillment being forgotten.’’ For example, ‘‘in 
subtracting 37 from 85, after taking 7 from 15 the disturbed rela- 
tionship of difference between minuend and subtrahend is imme- 
diately restored by increasing the 3 tens to 4 tens. In the method 
of decomposition, however, it is the 8, the second figure dealt with, 
that has to be changed to restore the balance. If the minuend 
figure is zero the balancing of accounts is still longer deferred.’’ 

Ballard points out that a second point of difference between the 
two methods lies in the area of disturbance. In the decomposition 
method there are two and sometimes many more disturbances in 
the minuend. In the method of equal additions there are never 


* Ballard, P. B. ‘‘ Norms of Performance in the Fundamental Processes of 
Arithmetic,’’ Journal of Experimental Pedagogy, 2:296-405 and 3:9-20, De- 
cember, 1914, and March, 1915. 
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more than two disturbances, one of which is in the minuend and 
the other in the subtrahend. ‘‘The disadvantage of the decompo- 
sition method is not, of course, limited to pure subtraction sums: it 
vitiates all exercises into which subtraction enters. Long division, 
for instance, is, as I have abundantly tested, performed 

with difficulty and with dubicus accuracy.’’ The rationale of the 
decomposition method, he shows, is more easily understood than that 
of the equal-additions method. It is more intelligible, but ‘‘its 
practical efficiency is not encouraging.’’ 

In 1918 W. W. McClelland made a study of the methods of sub- 
traction used by 143 children of ages from 12.5 to 13.5 years.” 
These children were carefully examined to see which method they 
use. Sixty-three of them used the method of equal additions while 
the remainder used the decomposition method. All of the children 
were then tested with these results: 


Number of Columns Percent 
Method Subtracted in of 

os Ten Minutes Errors 
Equal-additions ... ........ 161 6.7 
Decomposition ... ....eeeee- 134 9.7 


On the basis of these figures and others given in his article, Me- 
Clelland says, ‘‘The complete result of the comparison of the two 
methods may thus be summarized by saying that the method of 
equal additions appears superior in speed, accuracy, and adapta- 
bility to new conditions, while the method of decomposition is 
superior in speed after long practice.”’ 

In 1920 Winch reported an experiment in which he compared 
the decomposition method and the method of equal additions.’ He 
organized equal-ability groups and supplemented his statistics with 
a number of case studies. His conclusions, based on the teaching 
of both methods for two months, are: ‘‘(1) The method of equal 
additions in subtraction taught to children late in school life, who 
have hitherto worked by decomposition, produces results in a few 
weeks equal on the whole, and superior in the weaker children, to 
those produced by the method of decomposition. (2) The amount 


* McClelland, W. W. ‘‘An Experimental Study of the Different Methods 
of Subtraction,’’ Journal of Experimental Pedagogy, 4:293-99, December, 1918. 

* Winch, W. H. ‘‘ ‘Equal Additions’ Versus ‘Decomposition’ in Teaching 
Subtraction,’’ Journal of Experimental Pedagogy, 5:207-20 and 261-70, June 
and December, 1920. 
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of gain involved does not justify a change of method at this late 
period in the child’s school career. (3) The method of equal addi- 
tions shows to decided advantage with young children in accuracy 
and rapidity; and this is true both in the case of the superior chil- 
dren, who already had learnt something of both methods, and also 
in the case of the inferior children, who, prior to the experiment, 
really knew nothing of either method.’’ 

The experimental work reported thus far—all of it from Eng- 
land—has had to do with the relative value of equal additions and 
decomposition with results all in favor of the former. Nowhere in 
the literature of research is there dissent from this verdict. In the 
United States, however, experimentation has taken a somewhat 
different turn. Instead of concerning itself with equal additions 
versus decomposition, it has centered around the relative merits of 
the additive and the take-away methods. Now, if the researches in 
our country give definite evidence in favor of either additive or 
take-away subtraction we may combine this result with the conclu- 
sions of the English investigators and infer the superiority of either 
the additive method with equal-additions or the take-away method 
with equal-additions. 

In-1916 Mead and Sears published an article which was partly 
on this subject. They selected a pair of carefully equalized classes. 
One class was taught subtraction by the additive method while the 
other used the take-away method. The class taught by the take- 
away method averaged 4.5 combinations better than the one taught 
by the additive method and 0.7 of an exercise better in the longer 
examples. The authors suggest that the transfer from addition to 
additive subtraction is harmful rather than beneficial. Children 
often fail to perceive the difference between such combinations as 

8 8 
+2 and —2. The result is addition in both cases. ‘‘The papers 
of the additive class showed over and over again a confusion of the 
two processes, a slipping back into the habit of adding the lower 
figure to the top one. The ‘take away’ class showed almost no con- 
fusion in this.’’ 








* Mead, C. D., and Sears, Isabel. ‘‘ Additive Subtraction and Multiplica- 
tive Division Tested,’’ Journal of Educational Psychology, 7:261-70, May, 1916. 
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In November, 1919, Joseph Taylor published an interesting 
article in the Elementary School Journal.® His problem was to 
find whether 11,368 children in grades four, five, and six in two 
ool distriets of New York City really used the additive equal- 
\dditions method in their ordinary computations after having been 
taught by that method. He found these results: 


Number of pupils using the take-away decomposition method...........2,483 
Number of pupils using the thke-away equal-additions method......... 4,625 


Number of pupils using the additive equal-additions (the official) method .4,260 
‘ 


‘‘Only a little more than a third of the children employ the 
nly method which has official sanction. The remaining two-thirds 
use one of the forbidden methods.’’ Taylor found that the use of 
the additive method decreased with ascent in the grades. The 
percent was 52.7 in Grade IV and 21.2 in Grade VI. ‘‘By the 
time children reach the sixth grade, 88 out of every 100 subtract 
by a method which is officially excluded from the schools.’ 

The following year an article by W. W. Beatty deseribed an 
experiment similar to that of Taylor. Beatty reports that of the 
175 pupils who had been taught by the additive method, 115 had 
changed to the take-away procedure (Beatty uses the term ‘‘bor- 
rowing method’’ apparently with the meaning we give to the term 
‘‘take-away method’’). On the basis of medians, the 60 who still 
ised the additive method did 8.2 examples while those who used 
the take-away method did 9.2. The median percents of accuracy 
were 81.7 for those who still used the additive method and 79.3 for 
those who had changed to the take-away method. The author says, 
‘‘If those using the borrowing method were able to do more rapid 
work with a means which they adopted in spite of their instruction, 
what would they have been able to do had they been trained from 
the beginning in the method which they unquestionably prefer?’’ 

One of the most recent discussions of the subtraction question 
is that of J. C. Stone.’ Stone’s contribution is historical rather 


than experimental. He shows that the take-away equal-additions 


*Taylor, Joseph. ‘‘Subtraction by the Addition Process,’’ Elementary 
School Journal, 20:203-207, November, 1919. 

*Beatty, W. W. ‘‘The Additive Versus the Borrowing Method of Sub- 
traction,’’ Elementary School Journal, 21:198-200, November, 1920. 

‘Stone, J.C. How We Subtract. New York, Benjamin H. Sanborn and 
Company, 1926. 98 pp. 
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method was the only one known in this country previous to 1820. 
This will no doubt come as a surprise to those who think of decom- 
position or ‘‘borrowing’’ as the long-established method and equal 
additions or ‘‘earrying’’ in subtraction as something recent, not to 
say new-fangled. It was the Pestalozzian movement for object les- 
sons which brought in the decomposition method, the reason being 
that decomposition ean be illustrated with bundles of splints. Stone 
argues vehemently against the decomposition method in any form 
and, accordingly, in favor of its alternative, the equal-additions 
method. He advocates, however, the equal-additions method in con- 
junction with the additive method. He contributes no experimental 
data to support his position. 

There are no articles on the complementary method, and this is 
to be regretted since it is entirely possible that it is a superior way 
of subtracting. Note, for example, that no combinations with min- 
uends over ten need to be used. It is clear, however, that as between 
decomposition and equal-additions, the equal-additions method has 
the best of it in every report. In nearly every case the take-away 
method proves to be better than the additive. The differences be 
tween these methods, however, are apparently small; and this sug 
gests that both methods are good. None of the reports, it is to be 
observed, shows anything concerning the reliability of the difference 
between the two methods. The purpose of the study now to be re- 
ported was to investigate this point in particular. The following 
test was used in the fourth, fifth, and sixth grades of 23 school 


systems in Wisconsin. Papers were received from 1,414 pupils. 


TEST IN SUBTRACTION 
Write these examples on the board. Ask the pupils to copy them. When 
the copies are all made, ask the pupils to get the remainders as quickly as they 
ean. Say, ‘‘ All should be able to finish in three minutes. Work each example 
only once Do not correct your mistake s.’? 


(1) (2) (3) (4) 
43625 61834 S4371 ror 
ORR 2957 5803 R947 
(5) (6) (7) (8) 
74156 96300 52164 15210 
Y99Y 8431 4676 8972 
(9) (10) (11) (12) 
81322 21311 62440 80512 


i778 5648 5854 6766 


Allow every one to finish if possible. 
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METHODS OF SUBTRACTION 


When all are through copy these methods on the board. Explain them to 
the pupils and ask each pupil to mark on his paper which method he used. 





71 
Example: 35 
Method A> 5 from 11=>6 3 from 6=3 
Method B 11 less 5—6 6 less 3=— 3 
Method C 5 from 11—6 4 from 7=3 
Method D 11 less 5— 6 7 less 4=3 
Method E 5 and 6 are 11 3 and 3 are 6 
Method F 5 and 6 are 11 4 and 3 are 7 


Find out if there are any other methods represented. 
When each pupil has written in the method that he used collect the papers. 
The six methods distinguished from each other in this test were: 
lake-away 
Decomposition 
Upward (Method A) 
Downward (Method B) 
Equal addition 
Upward (Method C) 
Downward (Method D) 
A iditive 
Decomposition, upward*® (Method E) 
Equal addition, upward* (Method F) 
The test was constructed so as to include all of the 45 subtraction 
ymbinations in which borrowing or carrying is necessary. When 
the papers were collected they were checked carefully for errors. 
Each wrong combination was counted as an error. Distributions 
were then made for each method showing how many pupils made no 
errors, how many made one error, and so on. As one would expect, 
| of these distributions show a sharp mode at or near zero errors. 
{ll the eurves are therefore positively skewed—that is, the mean 
exceeds the mode. These curves are in no sense normal in form; 


in fact they are practically of the J type.® Accordingly, the stan- 
dard deviations are high as compared with the arithmetic means. 
lable I shows a summary of the results. As was expected, the 

imber of pupils who use each method is exceedingly variable. 
(he mean number of errors ranges from 1.6 for Method D (take- 
away equal-additions, downward) to 2.8 for Method E (additive 
leecomposition). The high frequency of errors for Method E seems 
to justify Stone’s contention that the worst possible thing to do 


*Downward movement is almost never used. 
*Yule, G. U. Introduction to the Theory of Statistics. London, Charles 
Griffin and Company, 1911. pp. 98-102. 
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in subtraction is to use the additive decomposition method. But 
the take-away decomposition methods (A and B) are apparently 
almost as objectionable. In fact, every method which involves 
decomposition (borrowing) gives a poor account of itself. On the 
other hand, the equal-additions methods (C, D, and F) all have 
appreciably fewer errors and are therefore more accurate. 

The equal-additions methods also show smaller standard devia- 
tions than do the decomposition methods. This is an important 
practical advantage. In every method the mean is small and the 


TABLE I 


ScuMMARY OF RESULTS 





Arithmetic Standard Number of 
Method Mean of Errors | Deviation Cases 
Sik! a a —— ae a tft ea. 
A, Take-away decomposition, up- | 
ward | 2.7 0.14 | t.1 883 
B, Take-away decomposition, 
downward | 2.6 + 0.54 3.2 34 
C, Take-away equal-additions, up- | 
ward 11.9 + 0.20] 2.9 209 
D, Take-away equal-additions, | | 
downward 1.6 + 0.26 1.4 29 
E, Additive decomposition 2.8 0.49 | 3.6 54 
F, Additive equal-additions 2.1 + 0.25 | 3.2 148 
' 


range begins at zero; therefore the deviations spread almost en 
tirely in one direction, namely toward the high end of the seale. 
This means that inferior pupils do worse with decomposition meth- 
ods than they do with equal-additions methods—a finding which 
corresponds closely to the findings of other workers. The take- 
away decomposition method (Method A) is the worst in this re- 
spect. It is, however, the prescribed method in all but one of the 
twenty-three Wisconsin schools from which these data were secured. 

Table I also shows that by far the greater part of the pupils use 
the upward movement in subtraction as shown in Methods A and C. 
Since Methods B, D, and E were used by so few pupils it seems ad 
visable to combine each of them with one of the other three. Table 
II shows the results of this combination. 
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The means of errors in Table II show that the take-away equal- 
additions method is 0.9 better than the take-away decomposition 
method and 0.5 better than the additive method. The question of 
reliability at onee comes up for consideration. 

The usual formula for the reliability of a difference is 





acca 2 o 
“aitt. = VJ °M + “*, ~"e *ee, “e TERT 


where oai¢r. is the standard error of the difference, ou, the stan- 
dard error of the first mean,c,, , the standard error of the second 
a 


mean, and r,, the correlation between the achievements of paired 


12, 
pupils using the two methods. This correlation is not obtainable 


TABLE II 


SuMMARY OF COMBINED RESULTS 


Arithmetic Standard | Number of 
Method | Mean of Errors Deviation Cases 
(i) ; ~ 2 _ (4 
= | - : < 
\ and B, Take-away decomposition | 2.7 + 0.13 | 4.0 917 
C and D, Take-away equal additions | 1.8 0.18 a.€ 238 
E and F, Additive |} 2340.25 | 3.4 202 
| 


on account of the nature of the data in this investigation; but un- 
doubtedly the correlation, if it were obtained, would be positive 
since it is known that many children change from one method to 
the other. This fact would lend color to the assumption, already 
rather evident, that pupils of equal status on any basis likely to be 
used in pairing would tend to vary together in respect to ability 
to subtract. The presence of a positive correlation would reduce 
the standard error of the difference and would therefore exhibit the 
obtained differences as more reliable. 

In the absence of this correlation, however, we shall drop out 


; 


the third term under the radical and apply the more severe formula, 


lo.” +o,/ : ae ee , B 
} 


Now the standard error of an arithmetic mean is found by di- 
viding the standard deviation of the distribution by the square root 
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of the number of cases. In Tables I and II these standard errors 
are written after each mean. Using the values from Table II in 
Formula B, we find the following standard errors of the differences 
of means: (1) Between take-away decomposition and take-away 
equal-additions, 0.22. (2) Between take-away equal-additions and 
additive, 0.31. That is, the take-away equal-additions method is 
0.9 + .22 better than the take-away decomposition method and 
0.5 + .31 better than the combined additive method. Statistically 
this amounts to positive certainty, represented by a difference more 
than four times its standard error, that if the experiment were re- 
peated the take-away equal-additions method would turn out to be 
more accurate than the take-away decomposition method. More- 
over, as between the take-away equal-additions method and the 
additive method, since the difference is 1.61 times its standard error 
(0.5 -- 0.31), the customary reliability technique would indicate the 
chances to be about 16 to 1 that a repetition of the test would yield 
a verdict in favor of the take-away equal-additions method. 

According to these data, a school which changes from the take- 
away decomposition to the take-away equal-additions takes far less 
chances than all of us take in almost everything that we do. The 
superiority of equal-additions (carrying) over decomposition (bor- 
rowing) is ‘‘as certain as taxes’’ and ‘‘almost as certain as death.’’ 
The superiority of the take-away equal-additions method over the 
additive is not so certain but most of our school procedure is decided 
upon when the chances of a wrong decision are much greater than 
one to sixteen. With sixteen gains to one loss all gamblers would 
get rich. 
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FACTORS CONTRIBUTING TO SUCCESS 
IN COLLEGE TEACHING’ 


FREDERICK 8, BREED 
University of Chicago 


WHEN the Division of Education, at Harvard University, was 
invited to study the teaching problems of the Department of Eco- 
nomies, a precedent was established that no college can afford to 
ignore. The report of this study appeared ten years ago. In the 
interval since then, a half dozen investigators, probably encouraged 
by the Harvard study, have attacked the problems of college in- 
struction. One is impressed, when reading these reports, with their 
worthy, but tentative, character. In fact, the investigators them- 
selves would be among the first to admit the complexity of their 
problem and the limitations of their approaches to a solution. 

Practically all of these studies assume, implicitly or explicitly, 
that there are instructional activities of very general applicability 
in the college and that these activities can be discovered. In the 
attempt to discover them, methods have varied considerably. My 
interest here is to direct attention to one of the outstanding 
differences in methods of investigation employed up to this time, 
that is, the difference in the source of data. One group of investi- 
gators gather their essential information from the student body, 
while the other group gather theirs for the most part from members 
of the instructional staff. Before passing judgment on the relative 
merits of these two sources of data, it may be well to compare the 
results which the two methods yield. 

In the course of a study made some time ago, I computed the 
average rank position, from the judgments of 56 members of the 
faculty in the University of Chicago, of each of 34 carefully selected 
instructional activities.2 Recently, the same list of activities, in 
precisely the same form, was ranked by 100 students in the same 
university. In Table I the two series of ranks are presented side by 


*Paper read at a meeting of the National Society of College Teachers of 


Education, Dallas, Texas, March 1, 1927. 
*Breed, F. S. ‘‘A Guide for College Teaching,’’ School and Soctety, 


24:82-87, July 17, 1926. 
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side. The number in parentheses indicates the exact average rank 
of an item; the other number accompanying it in the same column 
indicates the rank assigned on the basis of this value. The 34 
activities were classified under five chief groups which are shown 
in the table. 

Several of the items in the second group of classification, Skill 
in Instruction, were defined in greater detail than it is convenient 
to show in the table. For example, Item e, Conducting discussions 
with skill, was described as sticking to the point, avoiding the in- 
troduction of too many details, possessing skill in questioning, secur- 
ing the participation of the students, and exhibiting fertility in 
suggestion. Item f, Helping students in the formation of desirable 
study habits, was detailed as giving specific directions in regard to 
methods of study and continuing this directive criticism as needed 
throughout the course. Satisfactory assignments (Itemg) were 
characterized as definite, as distributed as evenly through the course 
as the conditions of the ‘instruction permit, and as indicative of a 
careful estimate of the time required to prepare them. Measuring 
results by written tests (Item i) required frequent testings which 
measured the understanding as well as the retention of information 
by the use of reasonably brief examinations of the true-false or 
sentence-completion types. Under Itemj, Giving due attention 
to the marking of students, the teacher was required to familiar- 
ize himself with the principles of the marking system used, to 
apply this system correctly, and to base the marks upon objective 
measures when possible. The seating of students, the recording of 
attendance, and the supervising of the physical conditions of the 
classroom; as well as promptness in meeting and dismissing classes, 
returning papers, and attending conferences, were stipulated under 
Item k, Managing routine matters efficiently. 

The relative importance attached to the major groups by mem- 
bers of the faculty and by representatives of the student body is 
shown in Table II. It is observed that there is no significant differ- 
ence between the ranking by the faculty and that by the students. 
In fact, the ranking in the two instances is practically identical. 


The position of personal qualities in the two series of ranks 


deserves especial attention. The impression seems to be rather 
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common that students place more stress on the personal qualities 
of their instructors than on any others, and one of the investigators 
in this field has definitely reached the conclusion that this is the 
ease. There is no evidence in the present study to substantiate this 
conclusion. On the contrary, the evidence is very clear that the 
neat appearance and general refinement of a teacher will not be 
accepted as substitutes for scholarship and instructional skill by 
the student group that took part in this investigation. It may be of 
interest to add that this group included students of senior-college 
rank who were registered (1) in the College of Education; (2) in 
the College of Arts, Literature, and Science, and electing courses in 
education; (3) in the latter college, but not electing courses in 


TABLE II 
COMPARISON OF FACULTY AND StupENntT RANKING oF ACTIVITIES 











AVERAGE BANK 





Grovurs or INstrRvUcTIONAL ACTIVITIES 
| Faculty Students 


(1) 








(2) (3) 











I. Knowledge and organization of subject-matter . 2.6 Se 
II. Skill in instruction Lok GS ensehaeenewes 1.9 1.9 
III. Personal qualities | 2.6 2.7 
IV. Professional development ..| 4.0 4.0 
V. University cooperation. . | 4.9 4.7 











education. The difference between the results of our study and 
those of the one referred to may be explained on the ground that 
students are more familiar with personal traits and are therefore 
more inclined to emphasize them when, as in the earlier study, 
they are asked to list the traits that make a successful teacher 
rather than to check a list. 

Within the major divisions of the list given in Table I, the 
agreement between instructors and students is not so close, but it is 
quite marked. Of the fourteen activities of median rank or higher, 
according to the judgments of instructors, eight receive a median 
rank or higher according to the judgments of the students. Of the 
six cases of disagreement, two are based on a difference in rank 
value so small as to be negligible. The other four cases of differ- 
ence are very suggestive. The students place higher value on 
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a 


making satisfactory assignments, stress more the importance of 
open-mindedness in the instructor, value much less than he does 
his devotion to research, and are more concerned to have him mani- 
fest an interest in the general problems of the university. 

On the whole, one must conclude that students have some- 
thing unique to contribute to our analysis of ability in college 
teaching and that we should not depend upon instructors as the sole 
source of our standards. It is quite evident that both students and 
instructors should be used as sources of information in any attempt 
to define the job of the college instructor. 

In order to throw some light on the reliability of the students’ 
ranking of activities, the one hundred students were separated at 
random into two groups of 50 each, and the rank values for each 
of the 34 items were computed separately for these groups. The 
consistency or correlation may be inferred from the following facts: 

There was a perfect agreement on 19 items. 

There was a difference of ene place in rank on 12 items. 

There was a difference of two places in rank on 3 items. 
rhis degree of consistency seems to justify the conclusion that the 
students have definite opinions regarding the value of the qualities 
considered and that 100 students constitute a group sufficiently 
large to be representative. 

One of our great problems is to determine all the important 
activities that have general value in the instruction of the college. 
A comparison, of the list used in the present study with the activi- 
ties of highest frequency reported in certain other studies, indicates 
that our list of important activities is probably not yet complete. 
In this comparison, items from other studies were used as follows: 
(1) the 14 points reported by Charters,’ (2) the 14 points of 
highest frequency reported by Davis,* (3) the 7 points of most 
frequent mention reported by Kelly,> and (4) the 16 leading 

starred) points reported in the Pressey study.° 

*Charters, W. W. ‘‘The Improvement of College Teaching,’’ School and 
Society, 13:494-97, April 23, 1921. 

*Davis, C. O. ‘‘Our Best Teachers,’’ School Review, 34:754-59, De- 
cember, 1926. 

* Kelly, F. J. The American Arts College. New York, Macmillan Com- 
pany, 1925. pp. 82-112. 

* Pressey, S. L., Pressey, L. W., and Corbett, Helen. ‘‘ Research Adventures 
in University Teaching,’’ School and Society, 20:635-38, November 15, 1924. 
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The following ten items from these four studies are not included 
in the list of the present study, or are included only by implication: 

Having a neat and attractive appearance 

Possessing power to discipline 

Expecting initiative of students and allowing them independence 

Furnishing an inspiration for clean honest living 

Getting students to work consistently 

Trying to discover the individual needs of the students 

Using an outline 

Providing frequent summaries 

Giving frequent demonstrations 

Giving review recitations before examinations 


These activities and others equally supported by satisfactory data} 
should be considered in any more comprehensive attempt to deter.) 
mine the most important procedures in college teaching. 


' 
My purpose in making this proposal is not to suggest that the) 
final list should be a long one. The reactions of many college in.” 


structors to the material lead one easily to infer that the opposite| 
is true. The suggestion, that a smaller list composed of the most) 


important activities would provide the greatest help, occurred re-} 


peatedly among the comments and criticisms of these instructors. 
In our opinion this suggestion deserves careful consideration. We 
should strive to select the conspicuously important procedures and 
then determine in detail the activities which they involve. For 
example, Conducting discussions with skill seems to be an important 
part of the teacher’s business. But this consists not in the per- 
formance of one activity, but in the performance of several, such 
as sticking to the point, avoiding the introduction of too many 
details, using skill in questioning, securing the participation of the 
students, and exhibiting fertility of suggestion. Again, each of 
these items needs further definition; and this will be provided 
when each is resolved into the series of activities which it implies. 

As we look forward to the refinement of college instruction 
through the methods of research, we should also consider the possi- 
bilities of methods as yet not adequately tested in connection with 
this problem. Two of these come to mind at once: first, inter- 
viewing a sufficiently large number of competent instructors; and 





; 


second, making a detailed objective record of the classroom activi- 


ties of a sufficiently large number of competent instructors. From 
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the use of these additional methods, we shall probably make ex- 
tensive refinements of our knowledge of the college-teaching job. 

The experience of the writer in working on the improvement of 
college instruction at the invitation of an arts college, justifies a 
‘onsiderable degree of optimism. The arts-college professor is not 
the hopeless, stereotyped, self-satisfied practitioner of the teaching 
art that some would make him out to be. On the contrary, I could 
quote a long list of comments that show beyond qualification his 
readiness to cooperate in any serious attempt to improve his class- 
room procedure. If dissatisfaction with present achievement is 
the first step toward improvement, the effect of our analysis of in- 
struction on one of these instructors was admirable. He wrote: 
‘‘In conclusion let me add that when I view my own performance 
in the light of these counsels of perfection, I may not lift my eyes, 
but must smite my breast and say, ‘Be merciful to me a sinner.’ ’’ 


FAILURES AMONG UNIVERSITY FRESHMEN’ 


GROVER H. ALDERMAN 
Unwersity of Pittsburgh 

One of the most perplexing problems which confronts the aver- 
age college or university administrator is that of dealing with the 
academic failures of Freshmen. Whatever may have been the im- 
portance of this problem in the past, its solution has become more 
and more difficult as these first-year classes have increased in size 
and in the heterogeneity of their membership. My interest turned 
to this problem a little more than a year ago when it was announced 
that the School of Education, at the University of Pittsburgh, was 
to include the freshman and the sophomore students. Previous to 
that time, students who signified their intention of becoming teach- 
ers were not enrolled in the School until the junior year. 


A report of one study of the general mortality among our Uni- 
versity Freshmen had already been issued from the office of the 
Chancellor. This investigation showed that from 1912 to 1921 there 
had been an average net mortality of about 23 percent.? It also 
showed that, beginning with the year 1921-22, this net mortality 
increased each year until 1923-24 when it reached a maximum of 
35 percent. Since this study did not attempt to determine the 
causes of these withdrawals, it was considered advisable to bring 
this study to date, and also to ascertain the percent of the mortality 
which was caused by low scholarship; and, if possible, to discover 
the causes underlying each failure. 

Since this study is confined to a discussion of failures among 
the Freshmen, at the University of Pittsburgh, the problem will be 
somewhat clarified if we pause long enough to describe briefly the 
conditions which are peculiar to it. The University of Pittsburgh 
is a semi-state institution, and therefore it is committed to the policy 


* Paper read at a meeting of the National Society of College Teachers of 
Education, Dallas, Texas, March 1, 1927. 

? Weber, John. ‘‘A Study of the Scholastic Records of the University of 
Pittsburgh.’’ 1926. An unpublished report on file at the library of the Uni- 
versity of Pittsburgh. 
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of the ‘‘open door’’; that is, any boy or girl who has satisfactorily 
fulfilled the requirements of any first-grade secondary school in 
Western Pennsylvania may enroll at the University. It is therefore 
impossible for the University to admit students on a competitive 
examination basis. 

An unusual feature of the enrollment at the University of Pitts- 
burgh is the large number of students who commute. Seventy-one 
percent of the students live in their own homes. Many of them 
spend two hours each day on trains or street cars. The average 
commuting distance to and from the University has been estimated 
to be 25.2 miles. There are many foreign-born students as well as 
many students whose parents were born in foreign countries. Out 
of a total enrollment of 6,152 full-time day students, 2,304 are chil- 
dren of foreign-born parents, and 340 were themselves born in for- 
eign lands.* In other words, approximately 26 percent of our 
undergraduates are second-generation students; and 6 percent were 
born in foreign countries. Many of our students are also partially 
or wholly self-supporting; and we have, as members of the faculty 
of the University, instructors and graduate assistants who teach 
certain undergraduate courses. In this preliminary study, all of 
these various factors were investigated to determine whether they, 
either directly or indirectly, affected the scholastic success of the 
beginning students. 

The number of Freshmen enrolling at the University of Pitts- 
burgh has gradually grown from 212 in 1912 to 1,696 in 1925, 
when the first-year enrollment reached its peak. The number en- 
rolled for the first semester of 1926-27 was 1,518. The general mor- 
tality gradually increased from 1912 to 1924. Beginning with the 
first semester of the year 1924-25, we found a rapid decrease in the 
percent of general mortality. For the year it was 19 percent; in 
1925-26, 18 percent; and at the end of the first semester of 1926-27 
it was 9 percent.* 

The percent of these students who withdrew because of poor 
scholarship was difficult to reckon. According to the best informa- 


* Mitchell, Ruth Crawford. ‘‘ Nativity of Students at the University of 
Pittsburgh.’’ 1926. An unpublished report on file at the library of the Uni- 
versity of Pittsburgh. 

*This paper was written in February, 1927. 








256 JOURNAL OF EDUCATIONAL RESEARCH _ [Vol. 16, No.4 


tion which we were able to obtain, the percent of mortality due to 
low scholarship was from 20 percent to 30 percent during the inter- 
val from 1912 to 1918. In 1918, this percent rose very rapidly until 
the year 1924 when it reached its maximum of approximately 80 
percent of those who left the University. Since that time, the per- 
cent of those who dropped ct because of low scholarship has de- 
creased from 80 percent in’ 4 to 74 percent in 1925-26; while 
for the first semester of 1926-27 it was 68 percent. 

Three general factors have operated to cause this marked de- 
crease. During the last three years, we have attempted to save as 
many Freshmen as possible by the improvement of teaching, by 
eareful counsel and guidance, und by the attempt to secure the close 
cooperation of the parents. 

Under the leadership of the Chancellor of the University, an 
Educational Clinie was established during the first semester of last 
year. This clinic is attended by the deans of all schools and the 
heads of many departments. Each member of this clinic is called 
upon to discuss methods whereby classroom instruction may be im- 
proved. Certain problem cases are brought before the group and 
discussed in detail. When certain important problems are pre- 
sented, for which no solution has been found, a prominent specialist 
in this field is asked to discuss the problem before the group. The 
deans and heads of departments carry the spirit of this meeting 
back to their own faculties, with the result that conferences on good 
teaching are held in almost every department. At the University 
of Pittsburgh, we believe that the head of a department or the dean 
of a school has the same right and the same duty to improve instrue- 
tion in his department or school as has the high-school principal 
or the school superintendent. If effective supervision is worth while 
in our public schools, we see no reason why the same type of super- 
vision should not be equally effective among graduate assistants and 
instructors who are teaching in the University for the first time. 

A second factor which has operated in cutting down the per- 
cent of failures is the careful counsel or guidance which is given 
by the various deans. Assistants have been added to the staff of 
the Dean of Men, and to the Dean of Women, so that each Freshman 
is interviewed during the first four weeks. A scholarship check is 
made at the end of the first six weeks, and again at the end of each 
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{ 


six weeks thereafter. If the data on the freshman card indicate that 


ithe student is a problem case, he is referred to the dean of his school. 
Sometimes during these conferences it is found that the student 


Sneeds sympathy; sometimes he needs encouragement; and some- 


times he is a special case and must be sent to the Department of 
Psychology or the Department of E) 


sionally, we find it helpful to put a le fear of God and of the 


mentary Education. Ocea- 


Dean into his heart. I have found s -eral boys who have failed 
because of sheer laziness. 

A third factor which has operated to cut down the percent of 
failures is the annual reception held for parents of Freshmen im- 
mediately after the marks for the first six weeks have been reported. 
\t this time, the parents of all Freshmen are invited to a reception 

the purpose of reviewing work done by their sons and daughters 
nd conferring with instructors. After a talk by the Chancellor, 

e marks are distributed to the parents. The reports carry the 
nstructors’ names; the parents already have a floor-map showing 
exactly where each department may be found. Practically every 
rent present holds conferences with all the instructors of his 
ld. In eases of failure, these conferences often remedy the con- 
tion. Such conferences would be impossible in universities which 
serve large districts; but, in a territory in which more than two 
millions of people live within easy commuting distance, we find this 
ethod very successful in securing the cooperation of the parents of 


students who live at home. 


\ CRITICAL STUDY OF EIGHTY-NINE FRESHMAN FAILURES 

A phase of this work in which I was most interested was the 
problem of counsel and guidance. Many problem cases pass 
through my office. In order that I might know a little more about 
Freshmen, I secured the consent of the deans of the other under- 
graduate schools to interview all Freshmen who were failing. There 
were 1,197 Freshmen enrolled during the first semester of the year 
1926-27. Of this number 130 did not enroll! at the beginning of the 
second semester; 89 were refused admission at this time because 

low scholarship; and 51 failed to return for other reasons. The 
specific problem to which I devoted my attention was to discover, 


if possible, the causes of failures among these 89 Freshmen. 
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Ten of these failures were girls and 79 were boys. At first, this 
seemed strange, in view of the fact that our freshman class is evenly 
divided between boys and girls. It was later discovered that many 
boys were failing because of overcrowded curricula in certain pro- 
fessional schools. 

An effort was also made to determine the types of homes from 
which failing students came. A study of the records of the offices 
of the Dean of Women and of the Dean of Men showed that of the 
89 students who failed, 5 percent were the children of professional 
parents; 6 percent, of technical or commercial experts; 43 percent, 
of business men or tradesmen; 21 percent, of skilled workmen; 
6 percent, of unskilled laborers; 14 percent, of parents who had 
retired or whose occupation was not stated; and 5 percent, of 
parents who had died. 

A transcription of each student’s high-school record was also 
procured. On investigation, it was found that 4 of the failures 
ranked in the upper third of their class, 47 in the middle third, and 
28 in the lower third. No record was given of ten cases. 

From the records in the offices of the two Deans it was learned 
that 60 of the 89 students were entirely financed by their parents, 
22 said they were partially self-supporting, and 7 were wholly self- 
supporting. From this brief survey it appeared that the majority 
of these failing students were not self-supporting. Consequently, 
it would appear that self-support did not contribute materially to 
failure. 

The scores which these students made on the Thorndike College 
Entrance Examination were next investigated. The records show 
that of 89 students who failed, 1 received a grade between 90 and 
100; 4 between 80 and 90; 8 between 70 and 80; 8 between 60 and 
70; 13 between 50 and 60; and 33 received grades below 50. If 
60 be set as the point below which students should not be permitted 
to pursue college work, we find that 21 procured above 60 and 46 
procured below 60. The grades of 22 students were not reported. 

The extent of language difficulty was next considered. Of the 
1,187 Freshmen, 248 were children of foreign-born parents, and 
58 were themselves born in foreign lands. Yet, when the records of 
those students who were dropped for poor scholarship were ex- 
amined, the name of no foreign-born student appeared on the list; 
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nd only 16 of those who failed were children of foreign-born par- 
ents. Of the 89 who failed, 73 came from American homes. In 
et, many of the students who failed came from homes where they 

the 
fathers of these students had worked under great difficulties to 


had every opportunity to succeed in life. In many cases, 


make a suecess in life. Unfortunately, these men had assumed that 
they were doing their sons a great favor by protecting them from 
the type of hard work which they themselves had done. 

After spending nearly a month interviewing these students, | 
ime to the conclusion that the average American student has suffi- 
ient mental ability to sueceed in his college work if he has the 
lesire to do so. I also coneluded that in nine eases out of ten, when 
boys or girls are sent to college against their wishes, their success 


s doubtful. 








PROGRESS OF EQUIVALENT ONE-ROOM AND 
GRADED-SCHOOL PUPILS 


C. W. STONE 
State College of Washington 
and 
J. W. Curtis 
Superintendent of Schools, Rockford, Washington 

THE SUPERIORITY of the graded school has quite generally been 
assumed, but the rural school, typified in years past by ‘‘the little 
red schoolhouse,’’ still has its supporters who are not always willing 
to concede its inferiority. This article is based on a survey of the 
intelligence and attainments of pupils in one-room rural and in vil- 
lage graded schools (so-called ‘‘second-class districts’’) of Spokane 
County, Washington. The purpose of the survey was to compare 
the progress made by pupils of one-room schools with the progress 
made by pupils of equal ability from graded schools. The one-room 
schools considered were favorably located for consolidation with the 
community centers, and the graded schools with which they were 

compared were located in these centers. 


THE MEASUREMENTS SECURED 


Scores on intelligence and attainment tests were secured from 
seventh-, eighth-, and ninth-grade pupils of one-room and of graded 
schools in twelve areas of potential consolidation. Four hundred 
twenty pupils were included in the study. Of these, 212 were 
pupils of the ninth grade, 163 were seventh- and eighth-grade 
pupils, and 45 were eighth-grade pupils who wrote the State Eighth- 
Grade Examinations. This number represents a random selection 
of pupils from one-room schools and community centers in Spokane 
County. 

The tests used for ninth-grade pupils were: Thorndike’s Test 
of Word Knowledge, Form A; Whipple’s High-School and College 
Reading Test, Form A; Briggs’ English Form Test, Alpha; 
Stone’s Reasoning Test, Form One; Courtis’ Standard Supervisory 
Arithmetic Test B, Form One; and Terman’s Group Test of 
Mental Ability, Form A. The Stanford Achievement Test, Ad- 
vanced Examination, Form A and Otis’ Self-Administering Test 
of Mental Ability, Intermediate Examination, Form A were given 
to seventh- and eighth-grade pupils in both graded and rural schools. 
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BASIS OF MATCHING PUPILS 
To insure a fair basis of comparison, the pupils were matched, 
r paired, on the basis of intelligence-test scores and chronological 
A pupil from the rural school was paired with a pupil from 


ves 


a graded school if there was not more than six-months difference in 


their ages and not more than a corresponding difference in their 
mental seores. For example, a rural-school pupil whose chrono- 
logical age was thirteen years seven months and whose mental score 
was 103 was paired with a graded-school pupil of the same grade 
whose age was thirteen years four months and whose mental score 
was 102. Some pupils could not be used in this study because their 
ages or their seores or both fell in the extremities of the lists for 
the grade to which they belonged. The number of pairs falling to 
each grade were: 


Number 


ot 
Pairs 

Pee CREO a. 6.0. +c 0b eee encocesvacossenscece 72 
Eighth grade—State examinations........... 21 
Eighth grade—Stanford Achievement Test.... 11 
OURS MEE 6 6 6 hen ceee cescvesaccevuecess 10 
BOONE 6 oe becececscencenecccestessesnees 114 


In pairing pupils who came through graded schools with pupils 
who eame through one-room rural schools, there resulted a small 
difference of 49 on the total score in the intelligence test, a differ- 
ence of .006 percent, in favor of the graded schools. This difference 
was insignificant, but it showed how closely the members of the two 


groups were matched. 


SUPERIORITY OF GRADED-SCHOOL PUPILS 
In Table I the balance, or difference, for each test given to the 
ninth-grade pupils favors the graded schools. When we consid- 
ered the differences on a percentage basis the work of the graded 


school showed the following indicated superiority in each test: 


Tests Percent 
Sen RE... Ka wses deena Weeesoe ues 10.4 
sk od a weno a dake bee ees 6.5 
Whipple reading. .....cccccccssccccccccceces 10.9 
Thorndike word knowledge ... .......2--e00% 2.7 


Briggs Enguse LOrM . oo cscccccccsecccccces 4.9 
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When the average was computed the pupils from the graded schools 
were found to be superior by 7.1 percent. 

When the differences between the summaries of scores earned 
by pupils from the two groups were transmuted into equivalent 
school time, the difference per pupil in favor of the graded schools 
was found to be: 


Months 

School 

Tests Time 
Btome arithmetic. ..ccccccccccccscccccesaceses 3.0 
Whipple reading... .ccccsccccccccccccscoccece 4.6 
Thorndike word knowledge.............eee00+ 2.7 
Briggs English form............sseeeeeesces 4.9 


TABLE I 


SUMMARY OF THE Scores ReceEIvep By Eacu NInrH- 
Grave Group 














Difference 

Graded Rural in Favor 

Tests Schools Schools | of Graded 

Schools 
(a) (2) (3) (4) 
Courtis arithmetic... .. 1,115 1,010 105 
Stone arithmetic....... 591 555 36 
Whipple reading... .... 429 387 42 

Thorndike wor 

knowledge.......... 4,291 4,096 195 
Briggs English form....| 1,837 1,745 92 














The net average for all subjects, when the figures for the Courtis 
arithmetic were omitted, was 3.8 months in favor of the graded 
schools. 

The total scores made on the Stanford Achievement Test by 
equivalent eighth-grade pupils from graded and one-room rural 
schools were : 


ND SS do viv one ceeesneeeeedecownss 847.7 
Pe MO icciiewketasstencddas enh eeee 815.5 


Difference in favor of graded schools.... 32.2 
This difference was equivalent to 3.9 percent in favor of the graded 


schools. When the seores made on the Stanford Achievement Test 
were changed to subject ages the result showed an average per 
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pupil of 4.5 months in favor of the graded schools. The total marks 
made by eighth-grade pupils in the State examinations were: 


Gee GENO 64s sccevcsvvcesecssscecsss 16,032 
PUGS BURGOS 66 ccice vecccveussevaseceases 15,238 





Difference in favor of graded schools.... 794 
When reduced to a percentage basis this became a difference of 5.2 
percent in favor of the graded schools. The greatest differences 
were found in spelling, grammar, history, and civics. 
A summary of the total scores made on the Stanford Achieve- 
ment Test by the equivalent seventh-grade pupils of the two groups 
was: 





ENE DONNEs oc i ceiscewesscosccccncedsces 656.2 
NTE GONG occ ccncccacécedcncvsvesesses 579.8 
Difference in favor of graded schools.... 76.4 


This difference was equivalent to 13.2 percent in favor of the graded 
schools. When the scores made by seventh-grade pupils on this test 
were changed to subject ages, the result was an average per pupil 
of 5.6 months in favor of the graded schools. 

A greater difference favoring the graded schools was found be- 
tween the scores of the two groups of seventh-grade pupils than 
between the scores of the similar groups of eighth-grade pupils. The 
difference between the scores of the equivalent eighth-grade groups 
of pupils was greater than that between the scores of the equivalent 
ninth-grade groups. This decrease in difference in the ninth grade 
may be accounted for by the fact that ninth-grade pupils who came 
from rural schools had had a half-year in high school before taking 
the tests. 


SUMMARY 

The results obtained from the use of the standardized tests in 
graded and one-room rural schools, and the grades earned in the 
State Eighth-Grade Examinations by pupils of the two types of 
schools seemed to warrant the following conclusions: 

1. Ninth-grade pupils who came through graded schools in 
Spokane County were better prepared than the pupils with whom 
they were paired, who had come through one-room schools; so also 
were the eighth-grade pupils and the seventh-grade pupils in the 
graded schools. The eighth-grade pupils also made better marks 
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in the State examinations than the pupils with whom they were 
paired from rural schools. 

2. On the basis of results obtained from the standardized tests 
used, the advantage held by the pupils of graded schools over the 
pupils with whom they were paired from the rural schools may be 
expressed as follows: 


Months 

Time 
Ninth-grade pupils...........seseeeeeesseees 3.8 
Eighth-grade pupils .........0-.eeeeeeeeeeees 4.5 
Seventh-grade pupils........eceeeeeeeeeeeeees 5.6 


That is, the difference, as shown by the standardized tests used, 
between pupils of the two types of schools was greater for the 
seventh than for the eighth grade, and greater for the eighth than 
for the ninth grade. 

3. The results of the grades made by equivalent pupils in the 
state examinations show-a difference of 5.2 percent in favor of the 
graded schools. 

4. The achievements of pupils of graded schools are shown, by 
each comparison made, to be greater than the achievements of pupils 
of one-room rural schools who were matched with them. 

Therefore, on the basis of these differences in favor of the graded 
schools, it seems that the question may be fairly raised as to whether 
the pupils of one-room schools in Spokane County would not have 
made better progress if their schools had been consolidated with 
the available community-center schools. The results of this study 
indicate that the progress of graded-school pupils was approxi- 
mately one-half school year in advance of that of the pupils with 
whom they were paired from the rural schools. It should be noted 
that this conclusion is based on the assumption that the graded 
schools would be only as good after consolidation as they now are. 
Aside from this study, there are many reasons for believing that the 
graded schools would be better after consolidation than they are 


at present. \ 





6, No.4 
y were 


d tests 
er the 
1ay be 


used, 
wr the 
| than 


in the 
of the 


n, by 
yupils 


raded 
ether 
have 
with 
study 
TrOXxi- 
with 
10ted 
aded 
are. 
t the 


’ are 


: 


: 








oo et aa ae 


ons 








a 


A STUDY OF ONE HUNDRED NONPROMOTED CHILDREN 


ELIZABETH M, STALNAKER 
West Virginia Unwersity 
AND 
R. D. ROLLER, JR. 


School Physician, Charleston, West Virginia 
THE PURPOSE of this investigation was to determine the extent 
to which low mentality was responsible for the nonpromotion in a 
certain elementary school. As the first step in the investigation, 
a list of children who failed to be promoted at the end of the first 


TABLE I 
NuMBER OF PuPILS AND PER- 
CENT OF FAILURES IN 
Eacu GRADE 














Grade Enrollment gf ing 
(1) (2) (3) 
- eae 92 58 
eee 85 12 
1° See 85 16 
if ae 51 24 
ITI-B.... 108 6 
III-A ; 74 16 
a 86 14 
IV-A 74 2% 
V-B 73 21 
V-A 41 12 
VI-B 44 5 
VI-A 38 3 
Total 851 19 











semester of the school year 1923-24 was obtained from the principal 
of the school. Table I shows the number of pupils enrolled in each 
grade and the percent of failures. 

Since any of the several causes, such as ill health, language diffi- 
culties, physical defects, irregular attendance, as well as mental 
deficiency, may have operated to bring about the conditions shown 
in Table I, only those children were given mental examinations 
who were repeating the grade, who were more than one year over 


265 





266 JOURNAL OF EDUCATIONAL RESEARCH _ [Vol. 16, No.4 


age for the grade, and who were considered by the teachers unable 
to profit by ordinary school work because of a lack of mental ability 
to grasp the work of the grade in which they were enrolled. In 
other words, only the retarded children were included in this in- 
vestigation. 

One hundred children of the pedagogically retarded group were 
given the Stanford Revision of the Binet-Simon Intelligence Test, 
the Porteus Tests for Mental Deficiency, and a physical examina- 
tion. The Stanford Revision was selected because the results of 


TABLE II 
AVERAGE CHRONOLOGICAL AND MENTAL AGES OF THE Two Groups 


























Binet Menta Ace Portevs Menta. AGE 
Grave op 
ICAL AGE 
Sues | Averace | Seater | Average 
(1) (2) (3) (4) (5) (6) 
> ere 9-2 28 b-4 28 6-7 
(* eae 10-8 7 6-9 5 6-3 
cS Sree 10-0 ll 7-4 9 10-2 
oN Eee 9-9 7 7-8 6 8-10 
iS Se 11-0 4 8-5 4 8-9 
| ee 11-4 12 8-8 12 11-3 
SS 11-4 7 9-0 7 11-3 
IV-A 13-5 12 6 9 11-4 
ek wakes 12-4 8 10-0 8 10-2 
oo eee 13-5 3 11-1 3 11-0 
Wey ncaens 13-5 1 10-10 1 10-6 
Re, . dechekae nassau ee Siseweeneean Me Wc sind angie 














this test have been shown to hold a high correlation with scholastic 
ability, as judged by school progress. The results of the test are, 
therefore, believed to be a good index of the child’s ability to do 
the work of the school as it is at present outlined. The Porteus 
tests were chosen because the author has asserted that these tests 
show a high correlation with industrial ability. He says that their 
use in the army proved that many individuals who displayed a 
relatively low degree of intelligence, as measured by intelligence 
tests, possessed practical common sense and sufficient industrial 
ability to make themselves self-supporting and socially efficient. We 
wished to find out whether these pupils possessed enough of the 
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kind of intelligence needed to do successful school work, and if not. 
whether they had so-called ‘‘industrial ability.’’ 
The results of the two tests, expressed in terms of mental ages, 
re compared with the chronological age of each grade in Table IT. 
There were scores for one hundred children on the Binet-Simon test. 
it for only ninety-two on the Porteus test. When the chronolog- 
ical ages were compared with the Binet mental ages, it was seen 
that there was a mental retardation, ranging from two years one 


month to three years eleven months, with a total average of two 


TABLE III 


INTELLIGENCE QUOTIENT—BINET-SIMON TEST 


lange « Median : Jorcent 
Grade _— 2 Ra al Inte ool ae Pectin 
' Quotients Quotients gos . minded 
l y. ! 
| 
I-B 28 35-100 74 89 13 
I-A 7 1 56-— 80 65 100 71 
II-B 11 46- 91 77 99 | 27 
[I-A 7 57-100 77 6 14 
I1I-B } 63-100 74 75 | 25 
III-A 12 60— 93 74 83 | 17 
[V-B 7 70-— 86 R2 100 14 
IV-A 12 | 57-104 70 9] 50 
V-B ~ 74— &7 RO 100 
V-A 3 78— 86 84 100 
VI-B . J 80 100 
Total LOO 91 31 


years nine months. This would indicate that mental retardation 


was, at least, in part responsible for the failures. 

If we compare the Porteus mental ages given in Table II with 
he chronological ages, we find a range from a retardation of four 
vears five months to a gain of two months, the average retardation 
being one year nine months. This shows that this group had an 
ndustrial ability one year in advance of their mental ability, that 
s, in advance of the kind of mental ability that is demanded by 
the schools. 

Table III shows that 91 percent of this group were subnormal 
when judged by seores on the Binet-Simon test, for their intel- 
ligenee quotients were below 90; and that 31 percent of the group 
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were so far below normal as to be rated feeble-minded, because their 
intelligence quotients were less than 70. This leaves 9 percent who 
were normal and for whom some other cause than low mentality 
must account for failure to be promoted. 

When judged by their scores on the Porteus test only 58 percent 
of the group were rated subnormal and 27 percent, feeble-minded 
(see Table IV). A comparison of the results of this test with those 
of the Binet-Simon test shows that almost twice as many of these 
children were more defective in scholastic ability than they were 
in industrial ability, or whatever ability the Porteus tests measure. 

















TABLE IV 
INTELLIGENCE QuoTIENT—Portevs TEsT 
: Wien Range of P Percent 
Grade of Cases | Intelligence |sutnormal| Feeble: 
() (2) (3) (4) (5) 
SPST OTE’ 28 33-138 79 53 
OD Spier err 5 38- 82 100 80 
ESS! 9 81-152 | a Sarr 
See 6 57-115 50 33 
ESR 1 40-114 75 25 
a konSiee 12 69-137 41 8 
BRE 7 89-115 a 86Sseeuaen 
itd sick 9 61-107 55 11 
LL PRTC 8 62-113 75 13 
, 2 SRR RS Se 3 74— 94 Oe Beeccces 
lei eae ones 5  weewenteen See Gesivaass 
| ar ee, ere 58 27 

















Complete physical examinations were made of these children by 
the school physician and nurse. Their findings are recorded in 
Table V. For purposes of comparison, the results of a similar physi- 
eal examination of one hundred children who have progressed nor- 
mally through the grades are also given. 

In spite of the rather general prevalence of physical defects 
among the retarded group, they were not deemed serious enough 
to interfere materially with scholastic attainment. It is to be noted, 
also, that the most prevalent physical defects occurred with about 
equal frequency among the group which is progressing normally 
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through the grades. Evidently, the physical condition was not the 
eause of retardation of the nonpromoted group. 

After a lapse of two years—in the spring of 1926—an effort was 
made to get the records of the twenty-eight children who earned 
on the Porteus seale a mental age equal to, or above, their chrono- 
logical age. It was thought that some of the older ones might have 
dropped out of school and entered an industry, there to test their 














TABLE V 
PuysicaL EXAMINATION FINDINGS 
Normally 
Physical Defects — Progressing 
Group 

(1) (2) (3) 
Enlarged or diseased tonsils. . 49 25 
Tonsils removed............. 12 19 
Enlarged thyroid............ 20 oer 
Decayed teeth............... 21 22 
Undernourished....... saa 21 30 
Nasal obstruction............ 9 l 
cy] ee ee 9 3 
Defective hearing............ 2 + 
Heart trouble............... 5 1 
Aa a eee 3 
YPROGEB. ..oscccecccccccess 1 
Enlarged cervical glands. . . 3 
Tuberculosis symptoms... .... 2 ian 
Nervousness.......... wee 1 1 
Bright’s disease. ..... l 
Congenital syphilis. . . l 











> 


‘industrial ability.’’ The returns, however, are not very enlighten- 
ing. Eleven of the twenty-eight had left the city, so that no trace 
of them could be obtained; two were in the reform school for boys; 
fourteen were still in school with consistently poor records; and 
the remaining one was reported as doing good work. This record 
was not surprising, for it is a well-known fact that the schools do 
not offer work which is designed to make a demand on industrial 
ability, but rather on academic ability. 

From the results of the tests and from the facts determined by 
the physical examinations, one is lead to draw the conclusions which 
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follow, regarding these one hundred retarded pupils: 

1. The failure of probably 91 percent and certainly of 31 per. 
cent was due to mental deficiency. 

2. The Stanford Revision of the Binet-Simon test measured 
more nearly the abilities demanded for success in school subjects 
than did the Porteus test. 

3. Since the rating by the Porteus test could not be compared 
with actual industrial efficiency, we are not justified in stating that 
it measured industrial ability. 

4. Physical defects were not much more prevalent among the 
retarded group than among the normally progressing group, and, 
therefore, nonpromotion could not be attributed to that cause. 
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THE SIGNIFICANCE OF TEACHERS’ MARKS 


Howard J. BANKER 
Eugenics Record Office, Carnegie Institution of Washington 


Cold Spring Harbor, N. Y. 
(Continued from the October issue) 
MARKS: A FUNCTION OF THE STUDENT’S ABILITY 

Ir may be assumed, broadly speaking, that the teacher’s mark 
is a function of the inherent ability of the student. If this be not 
true, we may as well abandon this line of research at once. Other 
things being equal, it is to be presumed that the brighter the stu- 
dent and the more diligent his application the higher his mark 
will be. But other things are not equal. Primarily teachers’ judg- 
ments are not equal; teachers are not automatons. Even the same 
teacher will not render precisely the same judgment of the same 
work on successive days, .and many factors may enter into the 
conditions to modify or even to distort the decision regarding the 
precise mark in each individual case. These facts have been demon- 
strated again and again by the work of many investigators. Starch 
has summarized much of this work and has drawn the conclusion 
that marks vary ‘‘enormously from teacher to teacher and from 
school to school.’’?* 

To a considerable extent extreme variability may be reduced by 
a judicious application of the law of averages. Today the teacher 
may mark John less than Joe, tomorrow the reverse. Mental dis- 
traction dulled the judgment on one occasion, or the brighter 
boy had a listless day; but as the days pass into weeks, on the 
average, dull John is marked lower than bright Joe. A priori we 
may expect, with large well-selected averages, a more or less distinct 
reflection of the comparative inherent ability of the student groups 
and even of individuals. To what extent do the facts give support 
to such expectations ? 

In the previous section of this paper? we have seen that, when 
treated by sufficiently large averages, the distribution of teachers’ 


"Starch, Op. cit., p. 426 ff. 
* Banker, Howard J. ‘The Significance of Teachers’ Marks,’’ Journal 


of Educational Research, 16: 159-71, October, 1927. 
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SCALE OF MARKS 
Figure 2. Percentage distribution of teachers’ marks in School B (upper 


diagram) and in School E (lower diagram). 
fitted normal curve, broken line. 
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marks conforms to a well-defined law that is clearly the expression 
of forces behind, and independent of, the enormous variability ‘‘ from 
teacher to teacher and from school to school.’’ The consistent 
skewing of the distributions is of itself evidence of a significant 
degree of accuracy in the average assignment of marks, just as in 
the firing of cannon shots at a target the ‘‘error of gravitation’’ 
inducing ‘‘a slight preponderance of shots below the center’’ is 
evidence of a high degree of uniformity in marksmanship. The 
wild firing of novices might show roughly a probability distribution 
but would obseure any constant deflection from so subtle a factor 
as the force of gravity, but the distributions presented in this paper 
have something more to teach us in respect to these underlying forces. 

It is to be observed that the actual curve of the distribution of 
marks for the whole school system as shown in Figure 1 of the paper 
just cited, while having the typical negative skewness previously 
discussed, is also apparently bimodal; and this is not mere chance 
bimodality as we shall seé. We have reproduced here the curves 
of the distributions for the four principal constituent schools with 
their fitted normal curves. It will be seen that the two graphs in 
Figure 2 are especially typical in respect to skewness. These are, 
moreover, unimodal; and the mode of each corresponds closely with 
the upper mode of the curve for the whole school system. The 
eurves in Figure 3 are less clearly but still significantly skewed as 
shown by the data in Table I. They both display a bimodal tend- 
ency, but the dominant mode of each corresponds with the lower 
mode of Figure 1. It is evident that the bimodality of the eurve 
of the distribution for the whole school system is real and is deter- 
mined by the location of the modes in the constituent schools. 

The four constituent curves evidently fall into two classes. For 
Schools B and E, the curves are alike in being unimodal with high 
and approximately equal mean and large skewness. For Schools 
C and D, the curves are similar to each other but quite distinct from 
the former. Both have a dominant mode at about 77 or 78, and 
both display a secondary modal tendency at about 87 or 88, the 
secondary mode corresponding, in fact, with the mode for Schools 
B and E. Both C and D have a low but approximately similar 
mean and small but still negative skewness. 
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Figure 3. Percentage distribution of teachers’ marks in School C (upper 
diagram) and in School D (lower diagram). Actual distribution, solid 
line; fitted normal curve, broken line. 
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[It seems evident at once that the forms of these curves are not 
1e to mere chance variations and the similarities to simple coinci- 
lences, but that they are rather the expression of combinations of 
different and presumably independent factors inherent in the dis- 
butions. The curves for Schools B and E exhibit apparently the 
effect of a like combination of factors, while the curves for C and D 
ire seemingly determined also by a like combination of factors but 
differing in some respects from the factors affecting the curves 
B and E. Can we obtain any light as to the causative forces in 
these varying distributions? 

The town consists of two closely related but quite distinct com 
munities. Sehool B is the principal elementary school in the older 
ommunity and is the oldest school in the town. This community 

nsists largely of the descendants of old families dating back to 
times who are extensively intermarried among each other. 


Secondary-school facilities have always been highly regarded by 


hese people, and the present elementary- and high-school buildings 
cupy the site of a former academy founded more than a century 
y To this older stock there has been an addition from time to 
time of families of similar type, often drawn to the town by its 
educational advantages. Several years ago a parochial school was 
established which drew a portion of the students from the local 
school. The pressure on the school facilities so increased, however, 
that a year previous to the collection of our data School E was 
organized in this community. 
As often happened in the older New England towns, the second 
nd more recent community originated from the construction of a 
railroad that, passing at some distance, located its station a mile or 
ore from the older center. There has naturally developed at this 
point a commercial and industrial community which has grown 
gorously. The population is more changeable than in the older 
ace and real-estate values are less. School C was the original 
institution here; but, at the same time that School E was organized 
n the older community, School D was built to relieve the growing 
congestion in Sehool C. 
It would appear evident, therefore, that the student body of 
School E is essentially of the same type as that in School B both 


as to inherent characteristics and as to the influence of educational 
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environment. It is a chip off the same block. In like manner 
C and D are sections of the same body. It is further reasonable 
to believe that the students in these two sets of schools display in 
some degree the differences of the two communities from which 
they are drawn, as the scion resembles the stock from which it is 
derived. The curves of the distributions of the teachers’ marks 
appear to reflect in some way these resemblances and differences in 
the student bodies, though we may not be able to tell precisely what 
they are. 

The question may be raised, Are not the curves an expression of 
different educational policies or of the differing personality of the 


TABLE II 


ORGANIZATION OF TEACHERS DURING THE First 
SEMESTER OF THE SECOND YEAR 

















| 
Total Changed 
School Teachers New Transferred; Grade 
i See a i ee ee 
A 1 1 eo ae 
B 16 S Pevenaus 2 
© | be 6 2 
D. | 13 6 7 2 
E 8 3 ree 
| — a —— SS —_ — — 
Total... .| 47 17 12 6 








teachers segregated in the two communities? The entire town sys- 
tem is under the direction of the same educational board and of 
a single superintendency. There would seem, therefore, to be little 
differentiation in school policies. As to the segregation of teachers 
of like personal equations, I am informed that there is an annual 
change of about twenty-five percent of the teaching force. The 
present data were collected for the first semester after the opening 
of the new schools, and the changes in teaching personnel were 
larger than usual, amounting to an aggregate of more than thirty-five 
percent. Table II gives an analysis of the reorganization, and it 
is difficult to see how there could be any correlation between the 
distribution of the teachers and the distribution of the marks. 
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It has been shown that the bimodality of the curve for the total 
school system is largely due to the location of the modes in the 
constituent schools; but it is to be observed that the distribution 
eurves for Schools C and D each displays a tendency to produce a 
secondary mode of similar type, that is, at the same point of the 
scale; and this is more pronounced for C than it is for D. It is 
altogether probable that our curves are in reality compound 
eurves.2*= Just as Figure 1 has been shown to be compounded of 
distributions of high and low mode so the curves in Figure 3 appear 
to give evidence of a similar compound, but it is not practicable to 
analyze these into their ultimate constituents nor have we sufficient 
data at hand by which fully to investigate this situation. This 
bimodal tendency in the curves is obscure and does not especially 
concern us at this time except as it suggests the possible effect of 
the grouping of teachers, some of whom marked about a high, and 
others, about a low average. In that case, it would seem difficult to 
account for such distinct segregation in personal equations without 
intermediate types, and there are other facts that seem to militate 
against such an assumption. Examining the grouped distributions 
of the marks of the individual teachers in School C, we find that 
five of the fourteen class rolls show more or less segregation at two 
points in the distribution of the marks. In School D seven out of 
eighteen class rolls, in School E two of the thirteen rolls, and in 
School B six of the sixteen rolls show similar segregations. Alto- 
gether twenty out of sixty-one class rolls bear evidence of a tend- 
ency to concentrate the marks at two points, although in more than 
half of these the difference in number of frequencies is so slight 
that the change of a single mark would obscure the secondary center. 
Obviously, the number of marks in a single class roll is too few 
for statistical purposes, but the fact that there is a bimodal tendency 
in so many individual rolls suggests that the cause may be inde- 
pendent of any segregation of high- and low-marking teachers. 

Are the distribution curves shaped by a tendency of teachers 
to stack the marks at ‘‘critical points?’’ This has been pointed out 


™On compound curves see, Davenport, Charles B., Statistical Methods, 
p. 40, and Pearson, Karl, ‘‘III. Contributions to the Mathematical Theory of 
Evolution,’’ Philosophical Transactions of the Royal Sootety of London, 
185:71-110. 1894. 
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as a factor in other cases.*® It is perhaps sufficient to answer that 
in the present school system 75 is the passing mark in all schools, 
and there are no exemption grades. However, the fact that less 
than ten of the sixty-one rolls show unquestionable concentration 
of marks about more than one center, and that center highly variable 
in location, would seem to indicate that the teachers are not gen- 
erally subject to any pressure in their marking by reason of critical 
points. From all these considerations, it seems difficult to account 
for the fixed characteristics of our curves from any other factors 
than such as inhere in the traits of the student body. 

Our conclusions are confirmed by further data which it may 
be of interest to present briefly. The upper diagram of Figure 4 is 
the curve for thirty-three classes taken at random from Schools B 
and C the year before Schools D and E were organized, being all the 
class rolls that were available. Compared with Figure 1 it is seen to 
approximate similar characteristics. It is negatively skewed, and 
its broad top suggests a like tendency for the marks to become 
concentrated at the same points, and this is seemingly confirmed by 
the fact that the theoretical modes of the curves for the constituent 
schools are respectively at about 89 and 81 as in the following year 
(see Table III). In fact, if the midpoints of the group intervals 
had been taken at 55, 60, 65, ete., instead of at 57.5, 62.5, 67.5, ete., 
as in all the curves here produced, the resemblance to Figure 1 
would have been even more apparent. The thirty-three classes were 
only a little over half of the student population. As about two- 
thirds of the missing classes were from what were later Schools 
3 and E the inclusion of these would seem likely to have yielded a 
distinct upper mode. The student body is roughly the same as the 
year following but is very differently organized and with a different 
combination of teachers. The similarity of the curves would seem 
to be due to other than administrative forces or pedagogical factors. 

If we turn our attention to the distribution of the marks in the 
constituent schools, the similarities and differences are even more 
striking. The upper diagram in Figure 5 is the curve for the orig- 
inal School B (the solid line) compared with the combined dis- 
tribution of B and E (the broken line) for the semester after their 


"Rugg, Harold O. ‘*‘Teachers’ Marks and the Reconstruction of the 
Marking System,’’ Elementary School Journal, 18:705, May, 1918. 
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Figure 4. Distribution in whole town system the year preceding Figure 1 
upper diagram). Distribution in whole town system thirty eight years 
prior to Figure 1 (lower diagram). Actual distribution, solid line; fitted 
normal curve, broken line. 
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Figure 5. Distribution in School B (upper diagram) and in School C (lower 
diagram) before and after reorganization. 
line; and after, broken line. 
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division. In like manner, the lower diagram gives the distribution 
eurve for School C and the combined distributions of C and D the 
following semester. Aithough by the changes in reorganization 
more than half of the children had been thrown into new environ- 
ments in school buildings with greatly improved educational facili- 
ties and 17 out of 47 teachers were wholly new to the school system, 
the distribution of marks is running remarkably true to form in 
each of the two communities, not only on the average but in a 
marked degree as to the details of the distributions. The only 
constant factor in these cases appears to be that of the general 
constitution of the student body. 

The lower diagram of Figure 4 is a curve based on eleven classes 
taken at random over a period of two years about thirty-eight years 
earlier. At that time, School B was the sole school in this system and 
drew its students from all parts of the community. The curve 
differs from the later curves chiefly in its larger standard deviation, 
but like these is negatively skewed and curiously is distinctly char- 
acterized by modal tendencies similar to those in Figure 1. We 
have seen that negative skewness is the resultant of forces uni- 
versally operative and is in greater or less degree a characteristic 
of the distribution of teachers’ marks generally. The curve, there- 
fore, although of so early a date, is nevertheless similar to the more 
recent distributions; and this increases our confidence in its relia- 
bility for purposes of comparison. 

The tendency to bimodality in these cases is apparently a local 
phenomenon. We have not the data for its analysis, and we are not 
especially concerned as to its fundamental cause. Its chief signifi- 
eance for us at present is that it emphasizes a characteristic form 
in the distributions whose persistence under all school organizations 
over so long a period would indicate that it is a function of the 
inherent intellectual characteristics of the population of the total 
community and that teachers’ marks may be an effectively reliable 
indicator of such characteristics expressed through the student 
body. 

In Table III is given a summary of the constants of all these 
curves computed by the Pearson method of moments. The modes 
are, therefore, the theoretical modes of the fitted skew curves. A 
final test was undertaken in which the coefficient of correlation of 
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teachers’ marks per teacher for two semesters was compared 
th the coefficient of correlation per student, to detect, if possible, 
ether the personality of the teacher or that of the student had 
e greater weight in affecting such correlation. The results were 
conclusive. Various combinations of marks were tried, and a 
ch coefficient of correlation always was obtained, ranging from 
78 to .88; but the differences were of no significance one way or 
e other, for they were in all cases less than the probable error. 
rhe high value of the coefficient, however, tends to confirm the 
conviction that the distribution of teachers’ marks is largely con- 
rolled by fairly constant factors. 
Finally, we have a remarkable independent contribution to our 
eonclusions that is all the more interesting since the writer un- 


wittingly confirms our view while believing, apparently, that his 


TABLE IV 
Mepian MARK PER GRADE IN Two SCHOOLS 


Adapted from Professor Dearborn 


| Grade | Grade | Grade Grade | Grade Grade 
S | tl I \ VI Vil Vill 
—_ — 5) { - “ 
Sb } 84 SO) R32 R3 R4 
77 75 76 S4 


results lead to the opposite. Professor Walter F. Dearborn, seek 


ng to emphasize the value of the normal-probability distribution 
as a guide to teachers’ markings, suggests that 

should not only expect to find relatively little variation from year to 

in the same class or grade, but the distribution of marks in the various 

les in school from the lowest to the highest school should not vary materi 

’ If there should be any difference we might expect to find, as we advanced 

rough the grades, a somewhat higher percentage or frequency of high grades 

use the poorer students fall behind or drop out of school more frequently 

than do the better students.” 
'o test this result in practice Professor Dearborn plotted the dis- 


bution of the marks ‘‘of a group of students from the third 
* Dearborn, Walter F. School and University Grades. Madison, Wis- 


n, University of Wisconsin, 1910. pp. 24-26. (Bulletin of the University 


W isconsin, No. 368) 
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to the eighth grades inclusive’’ in each ‘‘of two different cities,” 
It is not essential that we reproduce these plots, but in Table IV 
we give the median for each of the several grades.** In School B 
the seventh and eighth grades were combined. 


In his comments on this work, Professor Dearborn remarks: 


We should not be prepared for such results as appear on comparison of 7 
the third and fourth and following grades of School A. In this case, promo- |) 
tion for these pupils means that the majority of the class receive somewhat 
poorer marks than they secured in the lower grade, and for a number a very | 
considerable lower standing. Since the poorest students have doubtless fallen | 
out, the pupils might, if anything, expect somewhat higher ranks.” k 
From these remarks it is implied that the marking system is at fault. | 

When Professor Dearborn makes the assertion that ‘‘the poorer | 
students fall behind or drop out of school more frequently than do 
the better students,’’ he overlooks the fact that in most schools | 
there is very little actual ‘‘falling out’’ below the fifth or sixth 
grade and that the students ‘‘falling behind’’ tend to accumulate 
to a maximum at about these grades. This fact has been demon- 
strated and discussed in a previous paper.** As a consequence we 
should expect ‘‘as we advance through the grades,’’ instead of ‘‘s 
somewhat higher percentage or frequency of high grades’’ contin- 
uously, a gradual decline until the fifth grade is passed. We find |} 
as a matter of fact that in both of these schools alike the lowest | 
median is precisely at the fifth grade, and the curve of median | 
values conforms inversely to the distribution of chronological-age 
deviations through the grades as plotted in the paper just cited, 
Figure 1. It seems evident, therefore, that the teachers’ marks in 
these schools have on the average clearly reflected the changing | 
mental constitution of the student body. 





"Dearborn, Op. cit., p. 26. 

™ Thid. 

* Ranker, Howard J. ‘‘Age Distribution in the Grades as a Measure of 
Mentality,’’ Journal of Educational Research, 13:162, March, 1926. 
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A METHOD OF COMPUTING PARTIAL CORRELATION AND 
REGRESSION EQUATIONS WITH VARIABLES HAVING 
CURVILINEAR INTERCORRELATIONS 
C. H. McCrory 
Secretary, Department of Physical Education National Council 
Y.M.C.A., New York City 

SruDENTS of statistical problems in education have often used, 
during the last decade, methods of partial and multiple correlation. 
In mental measurements, the criterion of rectilinearity of regres- 
sion has sometimes been disregarded when it was desirable to de- 
rive an approximate partial correlation. Where scores have been 
letermined by some such device as the ‘‘T-score’’ of MecCall,' this 
type of scoring procedure has sometimes artificially straightened 
out the regression lines, with the result that the partial correla- 
tions derived from such scores were of doubtful significance. 

In physical education,. studies are often made of such facts as 
age, height, weight, and chest girth. Athletic achievements in track 
and field events are likewise studied, and these are recorded in 


time or distance or in terms of points on a scoring table. Correia- 
tions between such measurements, if over any considerable range, 
usually exhibit marked ecurvilinearity of regression, so that results 
from the usual partial? and multiple*® correlations are statistically 
unreliable. Furthermore, these problems are frequently of such 
a nature as to make it desirable to study an original scatter dia- 
gram rather than the partial-correlation coefficients obtained by 
formula from the raw two-variable correlations. 

It is believed that the method here offered will meet this need 
and will permit one to obtain a scatter diagram for a partial cor- 
relation from which may be computed (1) the correlation coeffi- 
cient, (2) the correlation ratio, (3) the regression of one variable 
on the other, with one or more other variables constant, (4) the 
means of arrays, from which—if the correlation is curvilinear—a 


*McCall, William A. How to Measure in Education. New York, Mac- 
millan Company, 1922. p. 272 ff. 
*Yule, G. Udny. An Introduction to the Theory of Statistics. London, 
Charles Griffin and Company, 1924. p. 238. 
*Kelley, Truman L. Statistical Method. New York, Macmillan Com- 
pany, 1923. p. 283. 
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‘ 


eurve may be fitted and what might be called a ‘‘curvilinear re- 
gression’’ established. Moreover, any peculiarities of the distribu- 
tion may be seen and studied graphically as well as mathematically. 
The method is disadvantageous in that it requires working from 
original data and not from the raw two-variable correlation coefi- 
cients, and in addition requires that considerable numbers of reec- 
ords be available. In a partial correlation from three variables, 
there should be at least four hundred to five hundred individual 
records, and for four variables, from one thousand to two thousand 





























TABLE I 
Raw Data 
Me M 
Height | "Ww "Pp Weight Puslbaneenes Number 

dy | ~ (2) (3) (4) (5) (6) 
ere ae 619 147.2 8435 18 
69 | 13.6 696 135.0 8106 32 
68.. 10.0 668 135.2 8104 54 
67... | 10.8 691 132.0 7849 67 
66. . ; 10.3 612 130.3 7991 92 
65 10.4 712 124.0 7867 104 
64 9.8 706 121.1 7994 87 
63 | 10.8 655 118.3 7738 84 
62 | Be 615 114.1 7557 47 
61 | 7.3 515 107.1 7462 26 
60 | 10.1 594 104.5 7289 18 








records, according to the number of categories of the fourth vari- 
able. In spite of these handicaps, the method is one which permits 
an attack upon problems not susceptible of solution by the usual 
methods of partial and multiple correlation. 


THE METHOD 


A description of the method will first be given in detail. It is 
believed that this will make the mathematical presentation of the 
process easier to follow. 

Let us take as an example the following problem: In track 
and field athletics for boys of fifteen, what will be the partial cor- 
relation and the regression of bodily weight on athletic perform- 
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Restricting our con- 


sideration to boys fifteen years of age makes this a problem of only 
three variables rather than one of four. The method with four 
variables will be described later. The age of fifteen was chosen 
for this problem because it was felt that at fifteen the majority of 
the boys would be postpubescent,* and that, accordingly, the effects 
of another variable would be largely eliminated. The data used 
are from the decathlon contests of the Detroit elementary schools. 
This is a contest in which the records of each boy in ten athletic 
events are scored in points from a table. The total of these rec- 
TABLE II 
SmooTuHEeD Data 


























Percent 

go go Mean Mean P Variation 

Height | W P Weight Performance = from Mean 
| Ww (63.2) 

| a vee ST (4) = ae “| (6) i _ 

70 | 10.7 670 141.8 8290 62.6 1.0 
Bo | 10.7 670 138.8 8180 62.6 1.0 
68 | 10.6 670 135.2 8170 63.1 0.2 
67 | 10.5 670 132.0 8000 63.8 1.0 
66 | 10.4 670 128.8 7945 64.4 1.9 
5 | 10.3 670 125.0 7900 65.0 2.9 
64 | 10.2 665 123.3 7850 65.1 3.0 
63 10.0 645 117.3 7738 64.5 0.6 
62 | 9.8 615 113.2 7600 62.8 0.6 
61 9.5 580 109.1 7445 61.1 3.0 
60 9.2 555 106.0 7300 60.3 4.6 














ords is here taken as the athletic ability of the boy. The process 
of finding the partial correlation is as follows: 

1. Each individual’s record of age, height, weight, and athletic 
performance is recorded on a separate card. These cards, all of 
which are for boys fifteen years of age, are first sorted according 
to height in class intervals of one inch. That is, in each pile of 
eards, all individuals are of one height, within the limit of one inch. 
A tabulation of the weights and of the athletic performance scores 
in each pile of cards is then made; and the means and the stand- 
ard deviations of weight and performance are computed. 





‘Crampton, C. Ward. ‘‘ Physiological Age, A Fundamental Principle,’’ 
American Physical Education Review, March, April, May, June, 1908. 
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2. Owing to the relatively small number in each distribution, 
the chance error of the means and of the standard deviations— 
especially of the standard deviations—will be of no small signifi- 
cance; hence it is desirable to smooth them. 

The smoothing is best done, of course, by fitting a curve accord- 
ing to the method of least squares. This procedure, however, in- 
volves a large amount of labor; and other methods will probably 
be almost as satisfactory, as far as the results of the correlations are 
concerned. Smoothing by a spline is quite satisfactory. In the 
example given here, we have smoothed the raw data twice by means 
of the running average, averaging by threes, and have then splined 
the results. The raw data are shown in Table I and the corre- 
sponding smoothed data in Table II. 

3. The next step is to correct each individual record to a 
normal standard deviation for plotting on the scatter diagram. It 
is possible to do this by formula. If, let us assume, we were to 
choose the smoothed standard deviation for the height of the class 
interval of 65.0 to 65.99 inches as the ‘‘normal,’’ all other individual 
records might each be ‘‘corrected’’ for the other distributions by 
the following formula :° 


ues ain . Oi 
Wu,= Win, (WF a, = Wit) on, 


Wu, is the weight at the second height corrected for the mean and standard 
deviation of the first height. 

Wu, is the mean weight of the first height. 

Wu, is the record at its own (second) height uncorrected. 

Wu, is the mean weight of the second height. 

ou, is the standard deviation of the first height. 


¢, is the standard deviation of the second height. 


It will be seen that this procedure also corrects for homoscedasticity. 

The method used above is a needlessly laborious task, and we 
have plotted the records directly on the scatter diagram not accord- 
ing to actual records, but according to standard deviations. To 
accomplish this, we chose one-third the standard deviation as the 
class interval in both the weight and the performance tabulation. 
We made out on a slip of paper the class intervals for the weights 


*Holzinger, Karl J. ‘‘Note on the Relation of Vital Capacity to Cer- 
tain Psychical Characters,’’ Biometrika, 16:139, May, 1924. 

Arthur, William. ‘‘On the Relationship between Strength of Grip and 
Certain Mental and Sensory Characters,’’ Biometrika, 16:299, December, 1924. 
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of one height, and another for the performance of one height, and 
clipped them onto the edge of the scatter diagram, with the interval 
containing the mean always superimposed. The individual ree- 
ords were then tabulated directly as in the usual method of mak- 
ing a seatter diagram. Of course, different unit-intervals were 
needed for each height. As an illustration, the class-interval strips 
for weight and for performance are given in Table III. 


TABLE Il 


WEIGHT AND PERFORMANCE 
Crass INTERVALS FOR 
Heicat 65 IncHEs 














Weight Performance 
152.45 6337 
149.02 6560 
145.59 6784 
142.16 7007 
138.73 7230 
135.30 7454 
131.86 7677 
128.43 7900 
125.00 8123 
121.57 8346 
118.14 8570 
114.71 8793 
111.28 9016 
107.85 9240 
104.42 9463 
ee errr 
97.57 

ak © stauetan 








The class intervals for weight were on the left, hence the ar- 
rangement in Table III running from the greater to the smaller 
records. The class intervals for the performance were at the top, 
and are given in Table III as they were rotated to the right (clock- 
wise). In each ease, the number is the lowest number of the class 
interval, and means ‘‘from that number to not quite the next num- 
ber.’’ In plottirz such records, distributions having too small a 
number may be omitted, especially if inspection shows a marked 
lack of symmetry. 
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4. As indicated before, all individual records were plotted on du 
a scatter diagram. The class intervals were one-third of a stand- tal 
ard deviation from the mean, plus or minus, the mean being the ac 
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Figure 1. Scatter diagram of partial correlation of weight and athletic ti 
performance with height a constant—r,. , he 


mean of that distribution. The seatter diagram obtained is shown 
in Figure 1. It may be well to risk repetition and again call atten- 
tion to the fact that this is a scatter diagram of weight and athletic 
points in which height is constant. If another variable were intro- 
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duced, such as age, and if two variables—as age and height—were 
taken as constant, this would simply involve sorting the cards first 
according to age, and then resorting the cards of each age-pile ac- 
cording to height, and then treating each pile (containing records 
of but one age and one height) as was done above. Obviously, to 
insure accuracy, this would involve an increase in the number of 
records needed. 

5. From the seatter diagram obtained, we have computed 
r, », N (y?—r?), bs, and the means of the z arrays. We have 
smoothed these means by using the running average, and have 
plotted both results. These procedures give us a fairly complete 
picture of what we want to know. It would seem, from the re- 
sults, that with boys fifteen years of age (1) the correlation of 
body weight and athletic performance is not high when other 
factors are eliminated; (2) the regression is nearly rectilinear, and 
the b, equation might be used without serious error, but the slope 
seems slightly steeper and more significant below the mean weight 
for height than above; (3) the best records were made by those 
near the mean weight for heig +. but this may be due to the law 
of probabilities, owing to the .mall numbers at the two extremes 
of weight for height. If the regression had been more markedly 
curvilinear, it would have been possible to compute the formula 
of the eurve for use in handicapping according to weight for ath- 
letiec performance. 

To make use of this regression, it is necessary to ascertain whether 
or not the standard deviation of weight and of athletic perform- 
ance bear any constant relationship to each other. In Table II, 
Column 6, it is seen that there is an approximately constant rela- 
tionship, and that (Column 7) the deviation from an unweighted 
mean of them all is never as much as 5 percent. In fact, only in 
two eases does it exceed 3 percent, both times with small distribu- 
tions. Hence, it may be assumed that these standard deviations 
have a sufficiently linear interrelationship to use for purposes of 
a linear-weight classification for athletic performance, and to use 
in computing a linear multiple regression in combination with other 
partial regressions. According to Figure 1, each pound of weight 
would seem to be worth 15.93 points. That is, the average is 63.2; 
and the regression coefficient indicates that for each change of a 
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standard deviation in weight, there will be a change of .2363 stand- 
ard deviations of performance. Hence .2363 X 63.2 = 15.93 (points). 
This, of course, begs the question of age and height.* 
THE FORMULA 
The formula for this process may be written as follows: 
. , i {nPWy (P—Py) (W-Wx)} 
WP.H Nope P,,) o (w-W,) 





Where P=athletic performance, 
W = body weight, 
H =height, 
N =number of cases, 
n=number of one subdistribution, 


nPW ,,=number of height H with given values of P and W, 
“7-F,) “* of all individuals measured from mean of their particular 








height in P, and 

°w-W,) 7 oh — measured from mean of their particular 
Peg GPO pink scinhccuacnctebecteiseneqnsnddinnnipene (2) 
FFP GE winnie ses cinsas aces ncavadienessstecnuers (8) 

(P—Py) (W-W,) = (P—P) (W—W) + (P—P) (W-Wy) 
+ (P—P,) (W-—W,) + (W-W) (P—Py)......... (4) 
2 { nPWy (P—P) (W—W) } = NrewoPW. ..... 2... eeeeeeeeeeeees (6) 
E {nPWy (P—P) (W-Wy}__, ow E{nPWy (P—P) (H-H) } 6 

N °H N 
if the regression be linear, 

eS (7) 


oH 


* We have similar computations for height, and they would seem to point 
to the fact that height gives practically a zero partial correlation with per- 
formance, neglecting age and weight. Age is, however, an important factor. 
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3 stand- Similarly, 
oints). a i oplw lx 
P ; zi nPW H (W —W) (P—Py) } =__— TPH 'wH Op eeceseccsee (8) 
; _ Ss 
—% {nPWy (P—Py) (W-Wy) \, 
lif regression be linear, 
; InPWy _. Tpy (H—-A) fey (HA) op 
apt om «— x 22 y TF wicensssndcennau 
N °H oH 
InPW,, (H—H)* 
= ‘pH 'wH ow °p ——*§— ieee ccceneoocetoans (10) 
Noy 
= pH 'wH Cw op Tee eee eee eee eee eee eee ee ee ee ee ee (11) 
sAdding together, 
t/nPWy (P—Py) (W-W,) } 
articular at . ——— =p %w 'pw-'wa pH ~'wH PH 
+TwH T py) ..(12) 
articular 
= Cp lw pw-'wa T py) eoceccceseocese (18) 
Pola (2) "(P—P,,) is now required. We have, 
a bas evil (3) V 2 z { nPWy (P—P,,)* } (14) 
ive P—P )?= —— <<< fF Se ee ee eeeeeeeseEseeSeeEES 
\ H N 
7 , 51 p_p._\® ) 
..(4) re eS oo ovcveecdcccccosunc (16) 
. N 
pacts. (6) 2 2 'nPWy (P—P)* \ 2z { nPWy (P—P) (Py—P)} 
or c(p_p = —— — 
iat N N 
+, .. (6) > 4 Pp. py? 
‘ 2 {nPWy (Py—P) L....t0) 
N 
‘ 2 2 z { nPW ry, (Py—P) (Py—P) } 4 4 { nPW yp P_—P)* } (17) 
beewe (7) Z in — a N ae 
to point because if we keep height constant and sum for P, 
ith per- = ; “a _ 
yl E{ mPWy (P—P)} = 2{aPWy (Py—P)}. «2... 0e ee eee cer eceneneees (18) 
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2{ nPWy (Py—P 
Thus, *(P-P,) = of me "ot (19) 
2 2 
- of ~ ba—y 2{nPWy (H—-#) }, ocvcessen (20) 
on N 
if the regression be linear, 
© GEO exissnsssnsaancisicarenencsupal (21 
Similarly, *(w-W,) te MID neces cctedncivevsbaccacel (22) 
o 5 c A = 0p 0 2 2 
(P=P,) “(W-W,) P walt—riy) Waele) cece vicscsens (23) 
or the partial-correlation coefficient, 
Se  icaiiscsnennstenddepontanseahie (24) 
\ (rh) rina) 
— 2 {nPWy PP) WW} i, (26) 





No(p_B,) (Ww—Wzy) 


Where linearity of regression is postulated, the results are iden- 
tical; and nothing would be gained by the use of our formula. Where 
the regressions of the individual variables, however, are not mu- 
tually linear, the usual formula is unreliable; and since, in the 
method presented here, the correlation coefficient is computed di- 
rectly from data plotted from the raw scores and does not postulate 
linearity, the results will be accurate within the limits of the chance 
error of the numbers in each subdistribution. This accuracy would 
increase with larger numbers. We believe that this method will not 
increase the probable error to any large extent, but we are unable 
to present a formula for the probable error which would fit the 
fact that there are groups of smaller distributions plotted. Since, 
according to the proof above, the two formulas are identical with 
linear regression, we believe that the usual probable-error formula 
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will apply. For the derivation of the usual partial-correlation for- 
mula from our formula, we are indebted to Professor Karl Pearson.* 

If it is desired to compute a multiple regression, the individual 
partial regressions must be computed and combined. The formula 
resulting is then plotted against athletic performance—if this be 
the variable to be predicted—and the regression computed. From 
this may be found the multiple regression, either linear or curvi- 
linear. 

This method of computation may offer an entering wedge into 
a number of problems, especially in the field of physical education 
and biometrics, which have, in the past, been difficult to attack. 
The relative slowness and laboriousness of method may be compen- 
sated for by the accuracy of the results obtained. 

For purposes of comparing results, we have computed the fol- 
lowing correlations according to the usual formulas for rectilinear 


partial correlations: 


Taw — -6961 + .0136 ” = .6968 + .0135 N(*? — r*) = .59 
Typ = -2756 + .0243 7 = .3434 + .0232 N(1? — r*) = 27.4 
Top = 5612 + .0229 7 = .4009 + .0221 N(7* — r*) = 19.9 
Top.h — -2455, and since relationships are curvilinear, PZ is not computed. 


Since the above are not all linear, the partial-correlation coefficient 
is not altogether reliable. Its close agreement with our results as 
shown in Figure 1 is, however, remarkable. 


SUMMARY 


A method is presented for the making of a scatter diagram of a 
partial correlation of three or more variables from the origina! data, 
from which various statistical devices may be computed and from 
which relationships may be shown graphically. By using two or 
more of these computations, multiple regressions may be obtained. 
If the correlation is curvilinear, a curve may be fitted to the means 
of the arrays from which may be obtained a ‘‘curvilinear regres- 
sion.’’ Records of at least four hundred individuals are desirable 
for accuracy of result. This number needs to be greatly increased 
where more than three variables are introduced. 


‘Personal communication. 





#% EDITORIALS & 


ADULT EDUCATION FOR THE EDUCATED 


WE HAVE entertained vain hopes that one of the associate editors 
might contribute an editorial for the present issue. We have sug- 
gested to some of them the propriety of this, but it is now the 
afternoon of the last day before the publishers expect us to mail 
copy and none of the associate editors, so far as tangible evidence 
is concerned, has got hold of an idea during the summer vacation. 

Just as the sad fact forces itself upon our attention that we can 
no longer hope to delegate our editorial duty, somebody puts on our 
desk School and Society for September 17, 1927. On page 369, 
Brother Ruediger uses our jeremiad on ‘‘The Greatest Waste in 
Education’’ in the same periodical of November 27, 1926, as a peg 
on which to hang some thoughts concerning ‘‘the permanence of 
educational effects.’’ Now, if we can only talk back at our friend 
from George Washington University for the approximate length of 
an editorial, the printer will get his copy on time. The prospects 
appear promising. 

We think we said several better things concerning ‘‘the greatest 
waste in education’’ than Dr. Ruediger has selected to display by 
way of quotation, and we think that some of these things have a 
bearing. We were speaking of the failure of high-school and college 
graduates, as well as recipients of Master’s and Doctor’s degrees, 
to carry on after their school days some of the things they did and 
said during those days. Our idea was that some adult education 
is for the educated and that, moreover, this form of adult education 
might well be self-directed. We pointed out that in the American 
school, with its multiplicity of subjects and its continual starting 
and stopping, the student merely ‘‘had’’ or ‘‘took’’ or ‘‘ passed’’ 
certain subjects; and that he then immediately proceeded to forget 
all these subjects. We called this the greatest waste in education. 

We judge that Dr. Ruediger does not agree with us. The way 
he puts the case, we are inclined not to agree with ourselves. ‘‘ Look- 
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ing at these quotations as they stand,’’ he says, ‘‘one gets the im- 
pression that we have here a living example of the encyclopedic 
conception of education which dominated the early period of the 
Renaissance and which one usually, if not always, encounters in the 
public mind; but this impression is wrong.’’ It is really quite too 
terrible to be endured that we should be accused of an encyclopedic 
conception of education, to say nothing of an apparent agreement 
with the notions that lie in the ‘‘popular mind.’’ One must shun 
even the appearance of the love of knowledge and, as for taking the 
point of view of the man in the street—well, it just isn’t done. 

So we are grateful for the appended clause in the above quota- 
tion even if it is decidedly awkward, tacked on, as it were, at the 
end like an afterthought. The impression, says the critic, which 
these quotations make of encyclopedic and popular tendencies is 
wrong beeause in another part of our article we have assumed a 
‘‘nsychological objective of education.’’ This objective is ‘‘ changed 
human beings, not well-stored memories.”’ 

Two thoughts oeecur to us in this connection. In the first place, 
why should one have to look at ‘‘these quotations as they stand,”’ 
that is, as they were pieced together by Dr. Ruediger. The truth 
is that with four innocent signs of elision he has hopped over a lot 
more than he has quoted. Indeed, between the last two sections of 
what is made to appear to be a substantially continuous excerpt lie 
almost four columns of printed matter—and one can say a great deal 
in four columns of School and Society. In the second place, we are 
credited with having a ‘‘central problem’’ which is said to be ‘‘the 
question of whether or not the basie values of a general education 
survive the forgetting of the particular facts studied and the va- 
rious techniques used in acquiring the education.’’ We assure our 
readers that we had nothing so portentous in mind as a central 
problem. We suspect that Dr. Ruediger is at this point laying the 
ground work for the article which he really had in mind to write 
and which he does write without reference to our poor product in 
his last four columns. 

Our main idea—one can call it raising a central problem if one 
wants to be solemn about it—was that we are not realizing on our 
investment of time and money in education when we quit all the 
lines of study or research in which we engaged as students. We 
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suggested, as quoted, that if we had begun to read a little Latin 
every day we might now be proud of our Latinity. At this point 
the critic drops his quotation in order that he may point out how 
terrible this would be. The computation runs like this: Latin, 
one hour a week; ten or fifteen other subjects, say fourteen, each 
equally entitled to consideration, fourteen hours a week; total, 
‘*fifteen hours a week, or from two to three hours a day, for formal 
study that in most instances would not be related to one’s normal 
life activities.’’ 

Now, if Dr. Ruediger had quoted but a little further he would 
have been unable to make this interesting computation. Our next 
words after the conclusion of his quotation were: 

Perhaps, however, you set no value upon Latin. Very well, other things 
are perhaps even more worth retaining from your school days. The same 
motto will apply. If no day passes—even if no week or month passes—without 
some renewal of your early acquaintance with English literature, economics, 
philosophy or science, do you doubt that you will be a better man? 

The force of the word ‘‘or’’ rather knocks the critic’s argument 
galley-west. What we had in mind and what we said, though per- 
haps not as explicitly as appears to have been necessary, was that 
a person ought to continue his interest in at least one field of human 
knowledge to the point where its inner relationships and its out- 
ward bearings upon life might be realized. Indeed, on the question 
of the ten or fifteen subjects which a student studies we ventured 
the opinion, and we repeat it as a conviction, that in our American 
educational system students attempt too many subjects. The schools 
and colleges vie with each other in the number of different courses 
they offer. The student with all but unlimited electives samples 
this and tastes that. Education loses its consecutiveness and be- 
comes random. We assert the superior educational advantage of 
a few subjects studied to the point of relative mastery. In this 
connection we said, ‘‘A man may stand high in the esteem of his 
coritemporaries if he is an expert in one line, even though he may 
be an ignoramus in every other.’’ What we plead for is not what 
Dr. Ruediger attributes to us. We think it would be even more 
unfortunate for a student to attempt to keep up on all his school 
subjects than it was for him to study that many subjects in the first 
place. The post-graduate course in self-education which we are 
advising is selective rather than encyclopedic. 
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We understand both from what Dr. Ruediger writes and from 
statements made by his students after he had read excerpts 


om what we had written that ‘‘ The basic values of a general edu- 


e¢ 


\ 


mn survive the forgetting of the particular facts studied.’’ We 
derstand that ‘‘It is not Latin as Latin and physics as physies 


at we want, but Latin and physics as the techniques and illumi- 


tions of an efficient, meaningful, and satisfying human life.’’ 


With this we heartily agree. But we believe that whatever 
hniques and illuminations are to be got from Latin or physics 
| be got in greater measure by the prolonged study of either of 


hese subjects than by dropping them as soon as one has received 


edit on the books of an institution. We are prepared to believe 


it values from these and other subjects survive forgetting, but 
e very fact that this is a mooted question shows that the survival 


s elusive if not actually meager. Anyway, it is certain that the 


survival is not due to the forgetting but is rather in spite of it. 
If 


illumination may come, as it undoubtedly may, from the studies 


our childhood and vouth even when neglected and forgotten, 


ow much more may be gained by keeping up our acquaintance 
b | 


1 


th these fields of human thought? We do not mean formal re 


ews, we are not thinking merely of study in the manner of the 


ublie school. The activities of a competent adult in a chosen field 


‘interest are by no means those of the schoolroom. By personal 


ture in such a field one arrives before long at the point where 


e becomes an original investigator and may push toward the fron- 


tier along some outlying sector. On the other hand, this may not 


Lie 


Tr 


at all. One may merely continue to be conversant with the best 


iat has been done and said in the field in question. One may 


aspire to be no more than well read in a certain restricted area. 


But whatever the method and whatever the choice of the field, it 


S 


our belief that to fail to continue under self-direction the educa- 
m begun in the schools is an irreparable personal loss. 


B. R. B. 


NEWS and COMMUNICATIONS 





Dr. V. A. C. Henmon who has resigned as Professor of Psychology at 
Yale University has accepted a similar position at the University of Wisconsin. 


The Virginia State Department of Education has recently organized a 
Division of Research which is to be under the direction of Mr. M. L. Combs. 


The trustees of Teachers College, Columbia University, have established 
the Lincoln Institute of School Experimentation for the purpose of experi- 
mentation in the fields of elementary and secondary education. Dr. Otis W. 
Caldwell has been made Director of this Institute. 


In accordance with a recommendation made during a recent survey by the 
Institute of Educational Research, Division of Field Studies, Teachers College, 
a Bureau of Research has been organized in the public schools of Lynn, Mas- 
sachusetts. Mr. Samuel E. Burr has been appointed Director of this newly 
organized Bureau. 


Dr. H. L. Camp who has been Associate Professor of Education at the 
University of North Dakota for the past three years resigned at the beginning 
of the present year to accept a similar position in the School of Education 
at North Carolina State College. 


Mr. Walter D. Cocking who directed the curriculum revision in the St. 
Louis publie schools and who was later appointed Director of a newly created 
Division of Curriculum, Books, and Supplies resigned on October 1 to take up 
work with the Bureau of Curriculum Research at Teachers College, Columbia 
University. 


School Survey Report Pertaining to Onaga Rural High School (Kansas 
Studies in Education, Vol. I, No. 7) a recent bulletin published by the Uni- 
versity of Kansas was written by F. P. O’Brien and T. J. Smart. The survey 
attempts to analyze the school and community situation with respect to size, 
growth, instructional program, building conditions, and finance. There is then 
set up the program for a modern high school emphasizing the physical educa- 
tion, industrial, vocational, and extra-curricular activities. Among the recom- 
mendations are the organization of a junior high school, construction of a new 
high-school building, the extension of the school district, and the provision for 
an athletic field. 
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Dr. D. H. Eikenberry has been appointed Professor of School Administra- 
at Ohio State University where he is working primarily in the field of 
secondary education. Dr. Eikenberry was formerly at the University of Mis- 
where he was Professor of Secondary Education. He began his new 


s at the beginning of the Fall Quarter. 


A mimeographed copy of a professional book list for teacher-training 
ructors has recently been received from the New York State Department 


jueation. The list is arranged by fields, such as methods, educational tests 


easurements, educational psychology, rural-school management, and vari- 


Both texts and references are suggested, the data having 


ther subjects. 
rently been secured from a large number of college and university people 


red throughout the United States. 


he Child Study Association of America arranged for a one-day conferenc¢ 


Parent Education in New York at the Hotel Pennsylvania, November 2 
the speakers on the program were Mrs. Howard 8. Gans, president of 


the Association; Dean Rullell of Teachers College, Columbia University; Dr. 
L. G. Lowrey, director of the Institute of Child Guidance; Dr. F. V. Robinson, 


esident of the College of the City of New York; Dr. E. R. Groves, of Boston 
University; and Dr. A. H. Rugglés, of Providence, Rhode Island. 


that 


French Grammar Test (Selection Type). 


Am the new tests have come to our attention recently is the 


{merican Council 


ng 
This was prepared 


Modern Foreign Language Study by Professor Cheydleur, University 


Wisconsin. The test is available in two forms, A and B, of approximately 
J 


difficulty. They have been standardized on the basis of the results ob 


from approximately ten thousand students who had had from one to 
ght semesters of foreign language. 


The magazine, Children, the Magazsne for Parents, announces the organi- 


of a group service bureau for furthering the interests of parent-teacher 


associations and clubs and other groups interested in child study. The Bureau 
har available for free distribution two pamphlets, 1927-28 Program on Child 


ining and Group Study for Parents. In addition to the publications the 
ireau maintains a parents’ library and issues each month a program for group 
Fourth 


9 
rere) 


liseussion. The address of both the Bureau and the magazine is 
Avenue, New York. 


Dr. B. R. 
) State University, gave a series of addresses before the Northwest Central 


Buckingham, director of the Bureau of Educational Research, 


t phy 


Minnesota Edueational Association at Moorhead, Minnesota, on October 6, 7, 
18. The general topics of these addresses were ‘‘ Teaching How to Solve 


Verbal Problems,’’ ‘‘Error and Failure, Their Educational Meaning,’’ and 
Dr. Buckingham also spoke before the 


Miles City, October 27, on the subject, 


‘Teaching 


M 


Elementary Algebra.’’ 


ntana Education Association at 


The Dream of a Master Method.’’ 


302 JOURNAL OF EDUCATIONAL RESEARCH [ Vol. 16, No.4 


Professor J. L. Clifton who has been in charge of the Division of Appoint- 
ments, Bureau of Educational Research, Ohio State University, resigned July 15 
to accept an appointment as Director of the Department of Education of the 
State of Ohio. The place left vacant by his resignation will be taken by Dr. 
Earl W. Anderson who will rank as an Associate Professor of Education and 
Research Associate in the Bureau of Educational Research. Dr. Anderson re- 
ceived both his M.A. and Ph. D. from Teachers College and during the past 
year has been in charge of the Appointments Service at the University of 
Kansas. He began his new duties October 1. 


The Division of Educational Research of the Philadelphia public schools 
has recently issued two bulletins in the field of algebra. The first of these is 
the Report on Philadelphia Diagnostic Test in Elementary Algebra and the 
second is the Report on Survey Test in Algebra. The first deals with the diag- 
nostie tests which were given to algebra classes in February and June, respec- 
tively. The purpose of the second test, which was given in junior and senior 
high schools in June, was to gather material on the problem of modification in 
course requirements and methods of teaching and supervision. 


Manual of Actwities and Administration and the Outline of Home Room 
Study and Activity is the rather ponderous title of a bulletin issued by the 
Junior-Senior High School of Winfield, Kansas. The volume contains informa- 
tion of interest to parents, pupils and instructors, but it is especially concerned 
with an explanation to teachers and students of the activities or study pro- 
cedures which are to take place in the home-room period through the six years 
of school. There is also an extensive outline of materials to be considered 
under a wide range of topies classified for the various weeks of the six-year 
program. 


Mr. Howard R. Marraro, of the Department of Romance Languages of 
Columbia University, has written a small book entitled Nationalism in Italian 
Education. Among his conclusions are statements to the effect that the strides 
made in educational organization and the spread of such knowledge have been 
more rapid as well as more extensive since the World War than was the case 
before the Gentile reform and that already one-third more money is being spent 
on schools than was spent before the war. There appears also the following 
quotation from Mussolini, ‘‘We cannot afford to save on schools, particularly 
the country schools so long neglected.’’ 


Dr. Charles W. Odell, of the Illinois Bureau of Educational Research, has 
published scales for rating pupils’ answers to nine types of thought questions 
in American history, civics, English literature, and general science. These nine 
types are analysis, cause or effect, comparison, criticism, discussion, explanation, 
relationship, reorganization, and summary. In each case, pupils’ answers are 
given for each of eleven steps valued at zero to ten, inclusive. Following the 
answer in each case is a criticism which gives the reason for the scale value 
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ated. The scales, for use in junior and senior high schools, were derived 
answers written by high-school pupils in Illinois which were rated by a 
er of experienced teachers. The author says: 

Although answers from many thousands of pupils were collected and rated, 
sufficient information is not available to establish reliable norms of achievement 
bases of changing scale scores into school marks. For senior high-school 
ils it will probably be roughly satisfactory to multiply the scale scores by 

to secure percent marks, but for those in junior high schools this pro- 
lure will undoubtedly be too severe. 

The scales are to be used in a manner similar to that employed with hand- 
ting and composition scales. Pupils’ answers should be compared to 
specimens on the proper scale until the one is found which most nearly re- 
sembles it in merit. A considerable amount of training will undoubtedly be 

essary in order to enable anyone to score material with a high degree of 


nsistency. 


L. H. Peterson, associate professor of education at the University of 
nia, is the author of a bulletin, California Secondary School Housing 
Veeds and Avatlable Resources, which has been published by the California 
S ty for the Study of Secondary Education. An effort was made to measure 
ibility to finance the building program, to analyze the present building 

s, and to present taxable resources in a thoror ghly complete manne 
\ I the conclusions are the following: the high-school enrollment in Cali 


has increased more than twice as much as the United States in general 


cent if the Pp pils enrolled in the schoois of California are in high 
s; the amount invested in school buildings and sites has increased more 


than the wealth of the state; one-third of the high-school plants in 
state are inadequate to offer the complete educational program; 36 perce 
e total tax dollar is spent for education and is divided between elementary 


secondary schools in the ratio of five to four. 


Raymond I. Haskell, headmaster of Sewickley Academy, Sewickley, Penn 
sylvania, made a study of thirty-nine typical private schools. He reports the 
llowing among his interesting findings: (1) Only eighteen of the thirty- 
ne kindergartens with a charge for instruction range from $100 to $200 with 
an of $154.25. 2) The tuition charges for Grades I-VI vary from $100 


$550 with successive medians for the respective grades as follows: $212.50, 


$225, $257, $287.50, $310, $316. It will be noted that there is a progressive 
se in tuition charges as one proceeds through the grades He states 
it while in only two cases are the successive increases conspicuously large 


when one considers the differences in such items as teachers’ salaries, size of 
asses, and overhead expenses, there is no justification for the increases. 
The tuition charges for Grades VII and VIII range from $175 to $650 
W i medians of $352.50 and $366, respective ly. t In the high school, Grades 
1X-XII, the tuit 
nth grade is $394; in the tenth, $402.50; and in the eleventh and twelfth, 


on range is from less than $250 to $650. The median in the 
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which were reported together, $407. (5) The range in size of classes in the 
various departments varies from ten or eleven children in primary and inter. 
mediate grades in one or more institutions to classes of thirty and thirty-one in 
intermediate and high-school grades in certain institutions. The medians for 
the respective groups are twenty-two in the primary, intermediate, and junior 
high-school grades, and twenty-four in senior high-school grades. 


The Educational Research Bulletin of the Bureau of Educational Research, 
Ohio State University, for September 28, briefly outlines the research program 
of the Bureau for the year 1927-28. This program consists of twenty-six proj- 
ects among which are ‘‘ The Rating of Teachers,’’ ‘‘ The Evaluation of Teacher 
Training in Ohio State University,’’ ‘‘A Case Study in Discrepancies between 
Suecess in School and Results in Intelligence Tests,’’ and ‘‘Class-Size and 
Teaching Load.’’ As set forth in the Bulletin, cooperation and assistance in 
the investigation in any of these projects is solicited not only from the schools 
of Ohio but the schools of other states as well. 


A test in industrial arts for the junior and senior high school, devised by 
Harry B. Nash and Roy R. Van Duzee, both of the public-school system at 
West Allis, Wisconsin, has been issued by the Bruce Publishing Company, 
Milwaukee. The test consists of sixty true-false statements, forty-two incom- 
plete multiple-choice-response statements, two types of construction drawings, 
and a group of questions on tools and processes. It is the result of an ex- 
haustive survey of many textbooks, together with the review of state and na- 
tional inquiries relative to what is essential information in woodwork. 


More than 113,000 children in Grades V, VI, and VII, from 160 towns and 
cities of New England, participated in an arithmetic contest last December. 
The test used was the Wilson General Survey Test in Arithmetic—devised by 
Professor G. M. Wilson, of Boston University—which includes examples of 
varying difficulty in each of the four fundamental operations with whole num- 
bers and common fractions. One section entitled, ‘‘ Knowledge of Business 
Situations,’’ involves the multiple-choice form of response. The results of the 
contest have been compiled and distributed by the School of Education at 
Boston University. These show high, low, median, and quartile scores on each 
of the different parts of the test for each grade. Professor Wilson says, 
‘*Considering the simplicity of the test it seems to us that better scores should 
have been made in the upper grades.’’ 


The use of the motion picture in class instruction has been limited almost 
entirely to the field of science, including, of course, geography, which is the 
form of science most frequently taught in the elementary schools. Recently 
serious attempts have also been made to utilize them in the fields of history and 
literature. Mrs. Mabel W. Arleigh, of the schools in Los Angeles, California, 
has been experimenting for some time with film slides in the field of arithmetic. 
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rhe 


and titles each of which may be projected on a screen for any desired length 


film slide is a strip of motion-picture film containing a series of pictures 


of time. They have been used in introducing fractions and a few other topics 
with special attention to the problem sides. The film slide seems to be able 
to do in a uniform, universal way what can only be accomplished by the indi- 
vidual teacher of special ability. The slide enables the child to visualize the 
action of the problem before the attempted solution and permits the teacher 
to give better attention to the class than if she were doing illustrative work 
at the board while the teaching process is going on. 

Mrs. Arleigh also reports that these film strips are of special value in 
reviews and for the purpose of making up work lost by the absence of a child. 
In fact, the child can take the material and develop for himself what he has 

ssed the preceding day. An additional advantage pointed out is the fact that 
the same material can be presented through a variety of methods developed in 


parallel. 


Monographs Nos. 6 and 7 of the Bureau of Educational Research series 
f Ohio State University have just recently come from the press and are now 
tilable for distribution. The first of these, The Organization of State De- 
urtments of Education, by Dr. Henry E. Schrammel, of Kansas State Teachers 


College, covers the period from 1890 to 1925. In Chapter IX Dr. Schramme} 


ra 


s up eleven criteria as a basis for ranking the states on educational achieve 
ents by ten-year periods from 1890 to 1920 inclusive. On the basis of these 
riteria, Iowa ranks first in 1890, 1900, and 1920, and second in 1910. The 

‘hapter of this publication sets up diagrammatically an efficient state 
rtment of education. 

The second monograph, Organtced Research in Education with Special 
ference to the Bureau of Educational Research, by Dr. Harold B. Chapmar 
stant director of the Bureau of Educational Research, Baltimore publi 

s, seeks to diseover the origins of the organized movement in research 
its present status both in Europe and America. Although some evidence 
tl 1ovement was found in all the European countries from which data 
ild be secured, especially England and Germany, there is no indication of 


development comparable to that which has taken place in the United 
States The main development in organized research in education has been 
the evolution of research bureaus of which there are about one hundred 


universities, state teachers’ colleges, and state depart 


ty school sy stems, 

ts of education. This publication gives the historical aspect of the organi 
ition of each of these bureaus. In addition to the discussion on organized 
research in the field of education, some consideration is given to research in 


ated and contributory fields which serve as agencies in carrying forward 


research activities. 
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Rice, Emmett A. A Brief History of Physical Education. New York, A. 8. 
Barnes and Company, 1926. xxiv + 276 pp. 


The author has produced a much-needed book. Little has heretofore been 
written on the history of physical education, and what has been produced dealt 
with isolated movements and systems which made them seem separate and 
apart from the history of general education and civilization. 


In this book, the subject has been so developed that the history of physical 
edueation is given in its relation to the broader history of civilization and 
general education. This treatment gives to the historical material new emphasis 
and develops new appreciations of the great movements in civilization which 
brought about the promotion and development of various systems in this field 
of education. 

Although brief, the book is comprehensive in scope. The first part covers 
the status of physical education in primitive society, in the ancient oriental 
nations, and in the fascinating period of Greek and Roman supremacy; the 
influence of the Dark Ages and asceticism on physical education; the age of 
chivalry; the Renaissance; and the later contributions of such countries as 
Germany, Denmark, Great Britain, Switzerland, and France. 

In the second part, physical education in this country is discussed and 
interpreted in the light of the great movements which have influenced its 
development. The reviewer recommends this work to all teachers who are 
interested in physical education. It is well written and readable and at the 
same time scientific and authentic. A list of reports, books, and periodicals 
for supplementary reading has been appended to each chapter. 


Ohio State University J. H. NicHots 


Situ, JAMES Monroe. The Training of High-School Teachers in Louisiana. 
New York, Teachers College, Columbia University, 1926. ix +101 pp. 
(Teachers College, Columbia University, Contributions to Education, 
No. 247) 


This volume, which was Dr. Smith’s dissertation at Teachers College, 
Columbia University, attempts to be of practical value to the State of Louisi- 
ana and, at the same time, to satisfy requirements for the doctorate. From a 
practical standpoint, it aims to focus the attention of the people upon the high- 
school situation in their State. To this end, facts on the following points are 
presented: conditions existing with regard to the present high-school teaching 
force; the needs for high-school teachers to replace those leaving and to fill 
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wly created positions; the output of the colleges in the State; and a trial 
ance which will predict what the State may hope to realize from its efforts 

The increase in high-school enrollment, the number of new high-school 
whers needed each year, and the capacities of the state colleges which train 
whers form the bases for predicting the need for teachers. The conclusion 


that, by 1929, the State may reasonably expect to supply all the trained 


gh-school teachers needed. The implication from the survey of present 


nditions, especially with regard to the success the State is achieving both in 


tificating and in placing trained teachers, is that Louisiana will take ad 
ntage of this source of supply, and thus satisfactorily solve the problem 
training its high-school teachers. 

This dissertation, Donovan’s Kentucky’s Elementary Teacher-Traming 
blems, and Grant’s A Teacher-Training Program for Arkansas form an in 


tiy 


g series and illustrate a new and definite type of study intended to solve 
problems. Smith’s study should prove of real value to those whose task 
s to plan a state program of education, to anyone preparing a curriculum 
the training of high-school teachers, and to the students of secondary 
eation. 
SHELTON PHELPS 
thody College for Teachers 


/ 


Ha? C. The Work of Boards of Education. New York, Teachers 
College, Columbia University, 1926. vii + 169 pp. Teachers College, 
Columbia University, Contributions to Education, No. 213 
Dr. Olesen attempts to determine, in this study, the duties of a board of 
ition and its superintendent by analyzing data gathered from the board 
s in thirteen cities. The author proceeds upon the premise that the 

ral functions of a board are to select the superintendent, to determine 

‘ies, and to see that these policies are carried out. More than one hundred 
1 thirty type ‘‘problems’’ or ‘‘jobs’’ involving such items as curriculum, 
ce, social centers, attendance, organization, staff, salary schedule, 
s, and equipment are analyzed and the various elements classified as 

hether they represent policy-making or administration. 

Little objection can be raised to the writer’s analysis, although some 
ticisms may be made of the lack of distinction between the important and 
s important matters. One of the problems of superintendents is to keep 

s from time-consuming attempts at prescribing minutiae of policy which 


be covered by a few general rules vesting control in the superintendent. 


lents will doubtless be somewhat surprised at the absence of statistical 
tment. The book suggests a need for additional investigations to ascertain 


relative importance of matters with which boards must deal and to deter 
how their time should be budgeted. 
Dr. Olesen’s book should assist board members in limiting their services to 


proper sphere; they will find that little danger exists of their becoming 
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rubber stamps for the superintendent and that ample work is provided for all 
It should also guide over-zealous superintendents who are unaware of the 
matters which must be delegated to them by the board before they can act. 
No one who reads the study can escape the conviction that one of a board’; 
important duties is to seek the advice and counsel of the superintendent. 
Boards and superintendents might relieve themselves of many trying difficulties 
by adopting Dr. Olesen’s formulation of the respective duties of each as their 
Roberts’ Rules of Order in school affairs. 


Milwaukee Public Schools W. W. THEISEN 


Ruri, Joun. The Small High School. New York, Teachers College, Columbia 
University, 1926. ix +145 pp. (Teachers College, Columbia University, 
Contributions to Education, No. 236) 


The author’s declared purpose is to add to the sum of knowledge regarding 
the small high school by making an intensive study of a few schools which 
fall within this category. Heretofore, he says, most of the investigations of 
the small high school have been quite general since a few facts about many 
schools were secured, rather than many facts about a few. Consequently, his 
report covers but five schools whose enrollments range in size from twelve to 
fifty-four pupils. 

The author’s findings are encyclopedic. Ten general topics are treated— 
environment, finances, plants and equipment, the teaching staff, administration 
and supervision, the pupils, curricula, methods of instruction, measured results 
of instruction, and extra-curricular activities. He says that, speaking con- 
servatively, the conditions in these five schools are far from satisfactory. This 
means, of course, that boys and girls attending such schools are not enjoying 
adequate educational advantages. 


This study should help to turn the attention of our schools of education to 
the problems of the small high school. Although serious charges of inefficiency 
have been made against the rural school, little has been done to alleviate its 
pressing needs. When it is recalled that approximately three-fourths of all the 
high schools in this country have an enrollment of one hundred or less pupils 
per school, one begins to realize the importance of the problem. In this fact- 
finding study, the author presents several specific points of departure for 4 
remedial program. 

Har.an C. Kocu 
University of Nebraska 


Smitu, Maporan Euizasetu. An Investigation of the Development of the 
Sentence and the Extent of Vocabulary in Young Children. Iowa City, 
Iowa, University of Iowa, 1926, 92 pp. (University of Iowa Studies, 
Studies in Child Welfare, First Series No. 109, Vol. III, No. 5) 

An interesting and worth-while addition to the studies of language ability 
in young children is Miss Smith’s monograph. The author had unusual facilities 


lar 


te 
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ided for a for observing young children in the pre-school laboratories of the Iowa Child 
rare of th Welfare Research Station and amassed a large amount of first-hand data. 


i 


ey can act The first part of the study, dealing with the development of the sentence 
f a board n children from the ages of two to six, found the most significant changes 
erintendent @ to be increase in sentence length, decrease in frequency of incomplete sentences, 
z difficulties J 1 decrease of identical repetition of phrases. From our present conception 
ach as their f the relation between language and thinking, we would expect an increase 


age to result in greater ability in the grouping of ideas of which the sentence 
THEISEN s an indication. 
The second half of the study describes the formation and use of a vocabu 


Col , test for children two and a half to six years of age. It is for individua 
De 0) umt , - x 
se and secures the child’s reaction by use of objects, pictures, and questions 

| 


Universit : 
test seems valid and reliable when checked by standard statistical methods 


As was to be expected, considerable correlation was found between the scores 
e regard 
e : n the test and both mental age and sentence length. 
i0ols whi : : a 
As the test words were secured by sampling from the Thorndike List, it 
igations ‘ . : 
s possible to calculate what the total vocabulary of the children n 


} ! 
} +} 


bo It mal ; , ’ : : 
f the results on the sampling were consid red typ cal of what the results migh 


" +) } 
yuentiy, . . 
: 1 the whole list. On this basis the average for six years is given as 
n twelve t : ‘ me ape 
enty-five hundred words. This figure agrees rather well with various other 


ilations of the six-year-old vocabulary. The study is an excellent example 
nig n this field and should be full of suggestions for those interested 

estigations in the pre school years. 

aking nia ty of Illinois 

tory. TI 

it enjoying Srretrz, RutwH. Safety Education in the Elementary School: a Technique 

Developing Subject-Matter. New York, National Bureau of Casualty and 

iblications of the National 


lueation t Surety Underwriters, 1926. vii + 142 py P 


inefficier Bureau of Casualty and Surety Underwriters. Educational Series, Vol. 1 
lleviate it Surely one responsibility of educational research is the investigation and 
eee nstration of improved techniques for the processes and procedures adv 
less pupils ted as essential to educational progress. Miss Streitz’s study contributes a 
this fact technique for developing the content of safety education and demonstrates the 
ture for easibility of pI viding safety education without adding a new subject to the 
ady complex program of the elementary school. For these and other 
’. Kocn sons, this study has certain unique values for students of the curt ae 
well as for those whose problems are more immediate and practical. 

AY ong the factors resp nsible for the expansion of elk mentary sehoo!] 
nt of ti irricula, we must count the awakened social, civic, and economie const iceman 
Lowa Cit hich finds expression in movements for the promotior of pub ic health and 
a Studies the pursuit of happiness. There can be little doubt that the complexit “ 
) ern life increases hazards and makes a compelling demand for educational 
ige abilit emphasis on safety. 


l facilities 
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The social significance of health and safety is so obvious that these mat- 
ters were admitted to the curriculum as subjects by legislative and administra- 
tive action long before the content and methods of instruction were clearly 
recognized and defined. The pressure of special interests and agencies has 
encroached heavily on the school program and the new subjects must measure 
up to advancing standards if they are to keep their present place in the edu- 
cational scheme. It is significant that research and investigation are addressing 
themselves to the selection, evaluation, and organization of the content of safety 
education. The important objectives or goals of safety education are, according 
to this worker, those types of behavior which enhance the security and reduce 
the hazard of living. These are accomplished by working the habits and atti- 
tudes of intelligent caution into the very fabric of everyday life, thus freeing 
the child from morbid fears, putting him in charge of his own safe conduct, 
and making him increasingly alert and responsive to the safety needs of his 
fellows. 

In this book we have the proposal that the content organization and 
method of safety education be developed and judged in terms of its effects on 
the conduct of the individual in everyday life. Questions and criteria which 
lead to the discovery, selection, and grade placement of significant items of 
safety learning are clearly stated. The psychological reasons for avoiding cut- 
and-dried safety lessons are stated and the feasibility of preferred procedures 
is made obvious by a series of graded course proposals in which the safety 
learnings implicit in the whole range of school subjects and activities are 
listed. 

This study carries out in practice some of the principles of course con- 
struction so often advocated in theory. For example, it utilizes social and 
economic investigation as a means for determining social needs which education 
should fill; it shows how any course should be constructed with reference to 
loeal needs; and it shows how present needs of the child and deferred social 
needs of the adult may be harmonized. 


LAURA ZIRBES 
Teachers College, Columbia Uniwersity 


Book, WituiaM F. Learning How to Study and Work Effectively. Boston, 
Ginn and Company, 1926. xviii + 475 pp. 


If it is true that it is never too late to begin, then this book character- 
ized as a ‘‘contribution to the psychology of personal efficiency,’’ and in- 
tended particularly for college Freshmen ‘‘enrolled in orientation classes’’ 
and ‘‘in special courses designed to teach them how to study’’ will be wel- 
ecomed. Frankly, it is not, however, just a text on how to study and work; 
it deals with the more vital problem of how to live, for we find chapters on 
the conservation of human energy, on the factors conditioning efficiency, the 
release and direction of energy, means of restoring energy, the development 
of attention and will, the role of habit in learning to work, the analysis of 
one’s job, and the making of a satisfactory working schedule. Three hundred 
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and thirty-five pages are given over to this broader aspect of eliminating the 
greatest waste in education, that is, the waste in the human product which 
is unable for one reason or another, to cope with the demands of modern life. 

The author is not content to give us a mere presentation of theory, for 
the reader is asked to practice what he has learned in some fourteen so-called 
‘experiments’’ dealing with such items as a record of time spent over the 
period of a week, a test of endurance at work, the amount of sleep required, 
the value of a clear major (life) plan, the planning of the economic expen- 
diture of time, the determination of one’s ‘‘type of will,’’ one’s efficiency 


Ll inlet. = 


in preparing an assignment, the effect of various incentives as spurs to effort, 
practice in the exercise of ‘‘prompt dispatch’’ of one’s own plans, and an 
attempt at measuring the economy of time and effort when using an effective 
method of mastering an assignment. Forms for collecting the data and meth- 
ods of interpreting the results of these ‘‘experiments’’ are suggested. Tes 
timonials of students who have tried the methods proposed are quoted. 

What might very well be considered as Part II of the book, given actually 
as Part IV, deals with the application of the principles of personal efficiency 
to the performance of the routine tasks of the college student. The closing 
hapters are devoted to the dangers of ‘‘ pseudo-efficiency’’ at the expense of 
riginality and creativeness and to a discussion of the relation of all this to 
the problems of supervised study. The author closes where we should like to 
have had him begin, that is, with the essential problems of the direction of 
' the learner in the act of learning. Still this may be a good beginning, for 

there is the challenge for some one to attack the problem of the proper 
‘‘orientation’’ of the learner long before he becomes a college Freshman. 
The critica] student of education will readily see the limitations of this 
book, for it has many; but it has some distinct merits. Superintendents and 
principals will find here some valuable suggestions applicable to the problems 
f curriculum construction. The types of learning exercises that will stimu- 
late both elementary- and secondary-school pupils toward the formation of 


ate 
the proper habits of conduct in order to become efficient learners and workers 
, are also defined. Teachers, particularly those who have not had the training 
incumbent upon graduate study, will find many helpful devices for improv- 
the methods of their study and work. 
Oscak F. WEBER 


University of Illinois 
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